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REPORT on the SANATORY CONDITION 
Cf NEWCASTLE, GATESHEAD, NORTH SHIELDS, SUNDER 

LAND, DURHAM, and CARLISLE : 

With Remarks on some Points connected with the Health of the 
Inhabit€uUs in the adjacent Mining District, 

Bt D. B. Reid, Esq., M.D. 



In reporting^ the resalt of the inquiry on which I entered in the North 
of England, my obttenrations are directed, in tlie first place, to the more 
prominent circumstances that came under my own notice, and such ex- 
planatory remarks are added as have appeared desirable in connection 
with the replies received from the various Committees that were formed 
in the more important towns visited, with the view of forwarding the 
objects of the Health of Towns Commission. 

Newcastle, Gateshead, Carlisle, North Shields, South Shields, Sun- 
derland, and Durham, formed successively the leading points of investi- 
gation, and such of the more populous localities in the immediate 
vicinity of these towns as my time permitted me to visit. 



PART I. 

Remarks on the Mininff Districts, more especially in reference to the 
Habitations of the Coal Miners, and the AtmospJiere to which 
they are exposed. 

The northern district being peculiarly distinguished by its coal-mines, 
the habitations of the miners necessarily attracted my attention in the 
first instance, and, in examining these, they were found in general to be 
Tery variously affected according to the locality in which they were 
placed, their proximity to the coal-pit, and the attention which ap- 
peared to have been bestowed upon them by the proprietors. 

Many of the older pit-rows are placed on level ground, and where 
this is the case, they present not only those extreme defects from defi- 
cient drainage and cleansing that are so commonly associated with such 
circumstances, particularly where the ground is naturally damp, or in 
the vicinity of {kmIs of water, but two other evils, exceedingly important 
in their influence upon the health of the inhabitants, may also be ob- 
served, viz., the action of the vitiated air from fiery heaps in the vicinity 
of the pits and of the pitmen's houses, nnd the effect of vapour where 
water from the steam-engine is exposed on an extensive surface with 
the view of cooling it, so that it may be used again for condensation. 

TOL. II. B 



2 Vitiated Air from Fiery Heaps — 

The vitiated air from fiery heaps appears to have been considerably 
reduced during the last ten years, or, at all events, the examples which 
I saw during my recent examination did not present to me so striking 
an effect as I recollect to have noticed in the same districts on former 
occasions. The extent to whicb this combustion of the small coal' has 
of late been carried, may be gathered from a passage in Dr. Buckland*a 
rvc^nt addresQ to the Geologrical Society, in which he estimates the 
annual consumption in this manner to have approached at times to 
millions of tons ; and, though many miners have affirmed that this 
statement expresses an amount which tliey believe to be far beyond the 
actual consumption, I am still satisfied that the practice of permitting 
fiery heaps to bum near the pit-mouths is most injurious, and should 
be arrested in every case where it is practicable, even though nothing 
should be consumed but some inferior small coal. Hitherto the waste 
of coal solely has been an object of attention, but, even where that has 
been comparatively trifling, from the inferior nature of the material 
consumed, sometimes little better than a species of shale, and perhaps 
altogether unmarketable, a more g^ave consideration arises in tracing its 
infiueqce on the surrounding air. 

These fiery heaps produce 

Carbonic acid. 

Carbonic oxide. 

Sulphurous acid, and occasionally sulphuretted hydrogen in 
smaller proportion. 

Steam, and, in many cases, according to the nature of the 
material undergoing combustion, all the varied oleaginous, 
ammoniacal, and other products that may be separated by dis- 
tillation at various temperatures from common coal, as the 
fire ben:inH to approach upon those portions that may not 
hitherto have been kindled into actual combustion. 

It will fiaturally occur that such fiery heaps are exceedingly objec' 
liOQable, not only from their influence upon the habitations iq their vi- 
cinity, but also on all occasions when the wind inclines towards the 
pit mouths, as they must then deteriorate the supply of air to the miner 
in the pit below. This reason nione should lead to the adoption uf 
more effiectual measures for their suppression, as the bad air from them 
often drifts along the surface, or is thrown into endless eddies, by which 
the fresh air is contaminated with it in its progress to the pit. In other 
places I have noticed cases where a vitiated atmosphere from a single 
but very large chimney could be distinctly recognised at a distance of 
two miles; and it is obvious that when the wind inclines continuously for 
a long period in one direction, so as to involve the pit mouth, or any 
row of pitmen's cottages in its course, it may be difficult to appreciate 
the magnitude of the evil that may from time to time have been pro- 
duced 1^ the large heaps of fuel sometimes on fire at a single place. I 
shoukL be totally at a loss to account for their influence not being more 
fully appreciated, were it not proverbial how numerous are the circum- 
stances to which habit reconciles us, when their evil effects are not clearly 
brought under eonskleration. 

My attention was first directed particularly to this qaestk>n on the 



Effect upon external Ventilation — PitmerCa Houses. 3 

present occasion in consequeiice of having met with cases wliere 
perpetual headache occurred in the vicinity of coal -pi tB, which the com- 
plaining^ parties stated continually hung^ upon them, except when they 
ieft.thc pit-row in which they suffen^, and went to more elevated 
ground. I ascertained that even women, who never descend into tho 
mines in the district under consideration, complained of the perpetual 
headache which oppressed them in the vicinity of some of the pits. 

Many facts might he adduced in reference to this subject ; but it is 
not considered necessary to enlarge upon a point which is in a great 
measure self-evident, and which demauds more and more consideration 
in proportion as the combustion takes place in low and sheltered {ground 
that retains the aerial products, and as the heap is near to the pit-inoutli 
or the pit-ruws which it may affect. 

Emanations from water coolers have been represented to me as 
having a very offensive and distressing effect upon the atmosphere in 
some pit-rows, and as being accompanied by sulphureous emanations, 
tarnishing silver in the usual manner. I have not observed these effects 
personally, perhaps from my recent visit having been made iu Decem- 
ber, when the lower temperature of the atmosphere must have deprived 
them of much of their force. 

The external ventilation of many pits and pit-rows is much affected 
in numerous cases by the mounds of ashes and other impurities that 
sometimes rise on either side of them. The passages or roads also are 
not unfrequently of the most imperfect description, consisting of little 
more than the original soil, often cut into deep ruts by carls to such an 
extent as to render them scarcely passable in winter. 

Though many of the pitmen's houses still present the defects of site 
that have been enumerated, a spirit of improvement appears for some 
time past to have been extending in various places, and numerous pit- 
men's rows may be seen where the furniture, sts well as the general 
!Ktyle of BccommcKlation, is very considerably beyond what might have 
been expected. Among those of this superior description which I have 
inspected, I may refer more particularly to some that were pointed out 
to me by Mr. Longridgo near the Bedlington Iron Works, which pre- 
sented a very marked appearance of comfort, cleanliness, and cheerful- 
ness; and I would observe, generally, in respect to these and other 
pitmen's houses of a similar superior description, that the provision of 
good houses for the pitmen by proprietors api)ears to have a powerful 
moral effect in improving all their habits, and that the occupants of 
such houses generally show with an honest pride their eight-day clock 
and mahogany bedstead, the former being considered by the miner, in 
an isolated district, an indispensable requisite in timing his early 
labours. 

Where the pit-rows receive little or no attention in respect to tlie 
means of cleansing, few classes of habitations are apt to present a more 
wretched appearance; and, without entering on any detailed description 
of them and of the strong impression which even a single visit to many 
of these is calculated to convey, the following statement received from 
Mr. Webster, of Durham, and attested by the Rev. Mr. Todd, Mr. John 
Prince, and Mr. Thomas Marsden, all of Shincliffe, will convey a good 
idea of their deficiencies in respect to cleansing and external ventila- 
tion, and of the manner in which thev are viewed by those who rixe eo«- 

b2 



4 Pitmen i Houses — Defects. 

nizant of their condition at all times. Such pit-rows, however objec- 
tionable in any locality, become still less tolerable in proportion to their 
vicinity to other habitations; and Mr. Webster informed me that fevers 
of a malignant character are more frequent in the villacre of Shindiile 
than in the surrounding district. The very recent period within which 
these pit-rows were constructed, marks the slow progress with which 
Improvements may be expected to become general that are not insisted 
on to a certain extent by compulsory measures. It is stated that 

"Fifty pitmen*s houses were built in the year 1842, now eontaintn^ 
nearly 300 people, at the lower part of the village of Shincliffe, parish of St. 
Oswald's, Durham, on less than an acre of ground ; that there are no neoet- 
taries, no cesspools, no conduits nor drains, but that the filth accumulates 
in the front of the houses, and that the water thrown out of them is allowed 
either to sink into the ground or flow on the surface into the main street. 
The consequence was, that this last summer the stench arising from the 
locality was so perceptible that it excited general observation : the space 
between the backs of the houses is not more than four feet, and most of the 
water is thrown out there, remaining in a stagnant state until evaporation 
takes place : there are neither pumps nor wells ; and water for the use of 
the inhabitants is brought from the upper part of the village, generally on 
the heads of the women, whereas pipes might be laid down at a trifliug 
expense. We beg leave to observe that pitmen^s houses are usually built 
in a locality uninhabit^ previously ; but this can be no excuse for want of 
cleanliness when they are built in villages where that is attended to.** 

Where a small plot of ground is attached to the individual cotlngres, 
and attended to by the miner or his family, it appears to contribute 
mnch to the comfort of the inmates; but the very various success that 
has attended the introduction of this plan in different localities indicates 
that, unless fostered by the care of the proprietors, for a time at least. 
It may be doubtful whether those good effects will be realized that have 
been anticipated from this cause. 

In point of internal arrangements, those cottages that have two rooms 
may be justly considered to present substantial accommodation for the 
inmates; but, even there, the most distressing scenes ))erpetually occur 
during the prevalence of disease, from the want of those conveniences 
that are equally essential for health and decency. There is a universal 
feeling that such arrangements have been too long neglected, and that 
nothing is more imperative than that the great majority of pit»rows 
ahould be put upon a new footing in this respect in coimection with 
drainage and cleansing. The miners did not hesitate to state the bitter- 
ness of their wants, and the great boon which it would accord to them, 
were a proper consideration given to this subject. In cases of disease, 
more particularly among the female inmates, it was again and ogiiin re- 
presented to me that all sense of decency hud to be overcome, or they 
were oflen subjected to many causes of great sufieriiig and increased 
sickness. 

Many of the miners complain much of the deficient accommodation 
in cottages, particularly where there was only one room. Such limited 
habitations oflen formed in themselves sources of great domestic misery 
and discomfort, and the defective discharge of vitiated air from the lofl 
or attic, when beds are placed there, is oAen the cause of a compara- 
tively oppressive and unrefreshing sleep. (See the plates.) 



fPmU of Soap— Fire Placet. 5 

_Coll^^ with three roooM are comparatively nre ; but some even 
«itb fourrooma may be occmaionally seen. (See the plates.) 

A )»actice is very common (hrou^houl the mining district of 
Rtainiti^ the urine till it is decomposed and highly charged with 
■mmonia, when it is used aa a tiibstitute fur soap. This praclice, by 
no means cooliiied lo the mining dislrict alune, bb will be observed on 
penuiDg the accompanying pages, is not uncommon in the towns, 
though DO manufacturing operation requires its preservation, as in 
print works ond in cloth manufactories. In the pil-rows the urine 
from several babit&lioDS is ollen collected into a common barrel from 
which each faniiiy is supplied on the washincr day. Though repre- 
tratrri la some cases that this conrse was desirable from the condition 
of the water used, and that the ammoniB nas superior to soap, I could 
not convince myself that the practice was not adhered to from former 
habits, and a view la economy rather than from any other cause : it 
appeared to me one, however, which is more common in the mining 
district now under consideration than in any other part of the kingdom 
«bere I have had the opportunity of examining as minutely into the 
habitations of the poor, and where the urine is not collected for manu- 
ladnting purposes, but for private use in fsmilies. Where this practice 
continues, the stale of the atmosphere on washing di<ys is altogether 
tmaccouutable to those who are not aware of the cause. 

The comparative economy of fuel in the caal-mintng districts leads 
necessarily to a peculiar feniure in the habiiutions of the miner, viz., 
the abundant warmth which they leceive from the ample fires that are 
very generally mislained, and the extent to which they expel moisture 
■nd maintain a constant ventilation. This veotllalion Is albo peculiarly 
affective in numerous instances from the construction of the fire-place, 
aa the altitude which the chimney aitains before It is enclosed in the 
mlis enables it to drain off the air of i lie opartment at a higher level 
than is commonly observed in cottages, while ihc power of the lire 
maUiaa a strong draught in tlie chimney. The fire also, not being 
generally extinguished at night, contributes much to improve the 
TCDlllatian; though backward curreiiiB injurious lo health must at 
lines ensue, still, on the whole, the warmth of the chimney, even when 
the fire may have declined mnch, commonly suaUlns an ascending 
CHrrcnt of air, if the fittings at the doors and windows be not so close 
M to prevent the ingress of a sufficient supply. 

The annexed figure shows a form of 
fire-place very common In the mining dis- 
tricts, and also in the rural cottages in the 
localities, the ordinary fire-place 
being made lo act from time to lime on 
a boiler un one side, or on an oven on 
the other, according to the manner in 
which the slides, valves, or dumpers are 
regulated. It presents perhaps the prin- 
cipal peculiarity in many cottages and fire- 
places in the north of England, and, though it has evidently formed the 
baia of numerous improvements in fire-place%it is an object of attention 
Bon from Ibe effecU on health that are conMquenlon the large amount 
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6 Appearance of the Miner — insufficient supply of Fresh Air. 

of fuel it consumes than a good pattern for imitation, especially where 
coal is expensive. 

Ill visiting some pit-rows at periods when the miner was at home» 
the care-worn figure of the miner, his pallid countenance and 
shrivelled aspect, often presented a painful contrast with that of other 
memhers of his family not engag:ed in the mine, particularly his female 
relatives of the same period of life: this, perhaps, presents one of the 
surest indications of the extent to which his health is affected in mines 
where offensive gases pre-eminently prevail. On putting to a group 
of such miners some questions connected with their health, one of the 
men emphatically replied, " Look at us, and you will see whether our 
health is affected or not ;^' and, certainly, out of the whole number 
(eight or ten were accidentally congregated together) there was not 
one whose appearance did not indicate the effects arising from the 
long-continued influence of a vitiated atmosphere. And, though I do 
not profess to enter upon details in this report as to the ventilation of 
mines, the following summary founded on observations made in coal- 
mines on the present and former occasions, appears to me to be requi- 
site, in order to bring the question of the health of the miners more 
specifically under consideration, and indicates the extreme importance 
in his case that the air of his cottage should be freed as much as 
possible from the evil influence of defective drainage and cleansing, 
and other causes of inferior ventilation,— that he may at least sleep in 
a pure atmosphere, as the state of that in which his duties connected 
with the peculiar circumstances of the mine leads him to work, is often 
of the most inferior description. 

A. The atmosphere that supplies the pit-mouth is not always suf- 
ficiently protected from the products of combustion that arise from the 
fiery heap in its vicinity, which is still permitted at numerous pits. 
(See plates.) 

B. The absolute amount of fresh air led into individual coal mines 
appears to me to be generally insuflicient for the support of health ; 
and, though the miner cannot expect to obtain below ground an 
atmosphere such as can be commanded above, still the length of the 
air*Krourses, extending many miles without a particle of fresh air 
entering, except at a single aperture, its progressive deterioration, the 
amount of impurity it attains long before hs escape, and the emana- 
tions from the goaves, which are immense tcservoirs, in general of 
fire-damp, or other impurities, as well as the explosions that ensue 
ftom time to time, all attest the great importance of the details of these 
dreumstances being more minutely ascertained and recorded, with a 
Tiew to improvement, than is practicable under present arrangements. 

C The separation of the downcast and upcast movement of air 
(the former supplying the mine, and the latter withdrawing the vitiated 
■if firom it), when they are aflTected by a partition or brattice dividing 
one abafi into two, admits in most cases of a more effective isolation, 
which would tend to diminish the chances of contaminating the fresh 
mt with a portion of the ascending current of vitiated air. (See plates). 
Tile expense of aa efl^ttve brattice in some shafts amounts to nearly 
lOCXX. ; and^ as it is made of wood, the heat, moisture, and bad air 
Mider it txccediiigly prone to decay, and then the good air leaks to a 
ffMM or leea eaUet at eeee from the dowacaat to the upcast shaft 



Explosive Atmosphet^e — ttktfetff Lamps. 7 

without passing: through the mine. The introduction of purer air-tight 
bratiices both in the shaft and in the workings, and the use of mate- 
rials, 88 the muriate of 2inc (Sir William Burnett's patent) to prevent 
decomposition, would assist much in sustaining a better atmosphere. 

D. The large corfe or coal-bosket in some pits fills so entirely the 
ansa uf the shaft, that the ventilation may be considered in a great 
oesaure as practically suspended during its descent. 

£. The current that supplies the miner when actually at work in 
the coal-seam, reaching the main channel too often only by a secondary 
or tertiary branch from the main current, he may pass his time in un 
atmosphere even inferior to that which ascends the vitiated air-shaft, 
the latter being diluted with air of a purer quality that may have 
pissed through more leading channels. (See plates.) 

F. Notwithstanding this, no means are employed at present for esti- 
mating the amount of carbonic acid in the atmosphere of coal-mines : 
its effecis, perhaps, are more extensively destructive to human life, 
though it does not operate with those circumstances and that rapidity 
which givea such notoriety to accidents arising from explosive mixtures 
of carburetted hydrogen and common air. 

G. The miner who works near the downcast shaft obtains always 
cmnpatatively good air, while he who worlds near the upcast shaft is 
continually exposed to vitiated air. 

H. In explosive or other dangerous atmospheres where carburetted 
hydrogen abounds, it appears to me that more aiteniiou shouM be 
given to Dr. Clanny's improved lamp, in which he has introduced th6 
nseof Sir Humphry Davy's wire-gauase. In the Davy lamp the heat 
accumulates principally above on ordinary occasions, and in a current 
the flame and Kparks from the wick are prone to strike upon tiie wire- 
gmute and inflame any coal-dust or other inflammable matter that may 
be without. In the improved Clanny lamp the flame is sustained 
comparaiiTely upright both in a calm and in a current, and it appears 
doubtful whether a drop of water or any mechanical violence would 
injure it more than the Davy lamp ; for the cylinder that surrounds 
the flame is not made of gauze, but of glass sufficiently strong to bear 
as great a blow as the gauze without injury : mica may be substituted, 
if necessary, for the glass. I have seen the glass cylinder at different 
limes plunged into cold water without breaking, the lamp having pre- 
viously been in full combustion for half an hour or an hour. Dr. 
Clanny was the first person who entered a field of explosive air in a 
mine with a safety lamp, and this laid the basis of future discoveries 
in this important investigation ; and, having seen the Davy lamp blown 
oat in a current in a mine in which the Clanny lamp was scarcely at 
ail aflected, and having subsequently examined Dr. Clanny's lamp in 
detail, I am well satisfied that neither his original claims nor the valu6 
of bis present lamp are sufficiently appreciated. No lamp, however, 
even were it absolutely safe, can protect the miner from the respiration 
of a vitiated atmosphere. Extended ventilation can alone effect thiH 
important object. 

I. No conveniences are made for the miners, and hence the atrao- 
spiiere is more or less contaminated from this cause ; and local accu- 
MhtiofiB, particularly where the trap-boys attand the door«, have been 
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represented to me to produce at times sickness and loss of appetite 
among the men. 

J. Carbonic acid, carburetted hjdro^en, and animal eihalations, not 
only induce oppression to such an extent in many places as to diminish 
very materially the effective value of any man's services and lay the 
foundation of permanent disease, but, in badly ventilated mines, the 
condition of the inferior animals is also affected, and cases of g^landers 
among the horses and cancer among the mice that infest some mines 
have been reported to me. 

Though the arduous nature of mining enterprises necessarily pre- 
vents the possibility of that pure atmosphere being supplied which may 
be commanded in other places, no tield perhaps presents such oppor- 
tunities for improvement, or so imperiously calls for that inspection and 
regulation which has produced equally beneficial eflfects in schools, 
manufactories, hospitals, prisons, and other places. 

In the case of coal-mines, it appears to me desirable not only that a 
system of inspection, which has frequently been recommended, should 
be carried out. but that it should also be accompanied by a code of 
rules for the education and training of viewers, such as must neces- 
sarily extend the processes and appliances for the ventilation of mines 
in proportion to the increasing danger to which the miner is exposed, 
and the deteriorating influence of the more vitiated atmosphere which 
the use of the Davy lamp enables him to penetrate. It is impossible 
to visit any mine almost without observing that a large number of 
those to whom the more immediate inspection is intrusted, have not 
had the opportunity of obtaining that knowledge of science which 
persons holding their arduous and responsible offices should possess. 

I have had no hesitation in coming to the conclusions embodied in 
the preceding statements, relying on the examination made not only on 
the present occasion but also at a former period when visiting various 
pits, having traversed one of the most fiery pits at Wallscnd not long 
before the explosion took place there, by which upwards of lUO lives 
were lost. A reference to the plates will point out the localities in 
which the amount of carbonic acid in the air in the pit was tested by 
such means as I could apply on the spot, and indicate the circumstances 
under which a mine that is often said to be healthy or amply ventilated 
may still be so managed as to subject the men to a very impure atmo- 
sphere in those places in which they may be actually engaged at 
work. 

As to the health of the pitmen generally, excluding the results of 
accidents, I am certainly disposed to consider that they sufTer more 
from the vitiated atmosphere which they breathe than is generally 
admitted : this opinion is founded on what I have seen, as well as from 
the examination of the state of the air in mines. The warmth and 
comparative equality of temperature in mines reduces, to a certain 
extent, the evils to which the men are subjected. I have been unable 
hitherto to obtain such an amount of information as would aflbrd satis- 
factory tables on this point. Many miners live to a considerable age. 
Mid for the materials from which the following table is compiled I am 
indebted to Mr. Wilkinson, of Newcastle, who extracted the causes of 
death of 100 pitmen in t)ie order in which they occurred in the Register 
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Tobies at Walisend. In presenting it I am by no means disposed to 
consider that it can be relied on as a true exposition of the average 
causes of death among miners, except in the locality toivhich it refers; 
bat, on the other hand, in the absence of other information, it will 
show that any advantage from equality of temperature in the mine is 
iKit such as to overbalance other circumstances that tend largely to 
•fleet the organs of respiration. The age at death was also stated to 
me, but there was not sufficient collateral information to enable me to 
place this part of the subject on that basis which would have admitted 
of a just and accurate comparison. 

Tablb showing the Causes of Death amons: 100 Pitmen, as extracted 
from the Registrar's Report for the District at Walisend. 



Affection of the brain . • . 1 

Ague 1 

Apoplexy 1 

Asthma 4 

Asthma and debility ... 1 

Asthma, or old age ... 1 

Asthma and gravel . • . 1 

Brain fever 1 

Cancer in the lip 1 ; in the face 1 ; 2 

Cholera 1 

Consumption 25 

Convulsive tits 2 

Debility 7 

Disease of the prostate gland • 1 

Disease of the heart ... 2 

Dfopsy 13 

Intoxication 1 



Gravel 

Intiamraation (?) . . 
' of the bowels 

brain . 

chest . 



»» 



n 



Malignant sore throat 
Old age 
Paralysis 

Paralylic Stroke . 
Stomach complaint 
Small-pox . 
Spitting of blood . 
Typhus fever • 
Ulcer in throat 
Visitation of God . 

Total 



1 
1 
5 

1 
1 
1 
13 
1 
1 
1 
1 
1 
5 
1 
1 



100 



The transition from the mine to the external atmosphere, and from 
the external atmosphere to the mine, especially in winter, indicates the 
importance of those comforts and conveniences for enabling the miner 
to wash himself, and to warm and dry his clothes when he may have 
been subjected to a long continued dripping of water, or other causes 
of dampness, engaging a much more careful attention at the pit month 
than they have generally done in this country, — particularly as very 
simple and economical arrangements, where the cost of fuel can be no 
object, would prove a source of very great comfort to the men. 

As to other mines, the comparatively small number of the population 
engaged in them, and the absence of fire-damp, as well as their com- 
parative remoteness from those towns which formed the principal object 
of attention, prevented me from having the opportunity of examining 
drcumstances with that dttail which wonld permit me at present to 
offer many observations with confidence in respect to them ; but the 
extreme condition to which numbers are annually reduced who attend 
jDore especially to some of the operations of the smclting-houses at- 
tached to the lead-works, and particularly those who are engaged in 
out the sinoke*flnes that are largely charged with the oxide of 



If ftff^ points out the importance of efforts being made to control the 
effects that are produced in various operations with this metal, and of 
the adaptation as a substitute for flues of some plan of condensation, 
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such as is adverled to in the section on nuisdnces, and illustrated ii 
tlie plates. 

In concluding this part, it is necessary for me to remark, that there 
appeared to me to be in all places visited an increasing conviction as to 
the importance of the more extended ventilation of coal-mines ; and 
while my impression as to the defective position in which this question 
atands is freely stated, I must also state that there are able men in the 
mining districts who are well satisfied of this fact. I may refer to the 
Report of the South Shields Committee on Accidents in Mines, written 
by Mr. Mather, not only in evidence of the local attention given to this 
subject, but also as showing how very carefully and practically it has 
beeu investigated. 



PART II. 

General Report on the Towns visited in the Northern Districts, 

Preliminary Remarks. 

The towns and villages visited in the northern district present abun- 
dant evidence of the causes of that high rate of mortality which the 
mortuary registers evince. Leading streets in some of the principal 
towns, and those situated in the highest ground, and occupied by the 
more wealthy inhabitants, may present a coniparatively favourable 
aspect; but, in general, on turning aside into the lanes, courts, and 
alleys frequented by the poorer part of the population, the condition of 
their habitations indicates the accumulated influence of evils that must 
have been progressively increasing for a lung period, aud augmenting 
with the density of the population. 

The precise extent to which these are, and may have been, dependent 
GO poverty, defective laws, the defective enforcement of such as have 
been enacted, or on ignorance, dissipation, and vice, it may be inipos- 
aible to estimate; but, certainly, the result of all inquiries in which 
I have beeu engaged has only given additional strength to the con-^ 
viction that a vast amount of misery, disease, poverty, and death may 
be prevented by the introduction of }«uitable sanatory regulations, with 
the view of controlling admitted and remediable evils. They operate 
in too many cases as powerfully in lowering the tone of moral feeling 
as they are successful in destroying health| strength, and life among 
the labouring population. Habitations tor families, destitute aUke of 
adequate accommodation for the separation of the sexes, and even of 
those conveniences which common decency requires, the absence of a 
Sttfiieient and easily accessible bupply of wholesome water, and the utter 
inefficiency of the means resorted to for cleansing, drainage, ami sewer- 
age, are evils that press heavily upon a large number of the humbler 
classes in every one of the towns to which I have to refer; and though 
I cannot affirm that on the whole the districts examined proenied more 
offensive scenes than have been traced in the metropolis or other places, 
still they offered nothing, when viewed generally, which can entitle 
theia to claim a higher rank in this respect ; and when the favourable 
ineliaetioBa whidi the moat of them have for drainage, however defec- 
tive llie aoil may be, are taken into eontideratioli^ and the rivers which 
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run by tbem, few places could be selected that would show more pro- 
miuently how utterly inadequate the present arrangements have been 
fcNT sanatory purposes^ even in those towns whose natural position has 
rendered them the least obnoxious to the evils under which they suffer. 
It cannot be expected that manufacturing towns, abounding in a popu- 
lation accustomed to severe and arduuus labour, not in any way fa- 
Yoorable to personal cleanliness, can exhibit a similar aspect to villages 
thai are purely agricultural, or whose principal inhabitants are engaged 
for the most part in literary and academic pursuits. In places, how- 
ever, where one or two thousand tons of refuse may remain within the 
town itself, or on its very verge, (as may be seen in more than one of the 
towns now under consideration,) for months without removal, — where 
there are habitations with a whole apartment, and sometimes a lloor^ 
appropriated to refuse, the emanations from which penetrate into every 
room, it cannot be too much to affirm that they nourish the seeds of 
those diseases that prevail in their vicinity, and unquestionably form a 
powerful, if not the principal, element in the annual mortiility of their 
respective districts. 

Though many of those in ofBcial situations*, whose professional duties 
or the dictates of humanity led them to be minutely acquainted with 
the humblest habitations, were aware of the extent of evils that pre- 
vailed in iudi vidua! towns and villages, cases constantly occurred that 
assured me that the greater mass of the inhabitants were often not 
piactically conversant with the extent to which disease and suffering 
existed even in their own neighbourhood. I have been accompanied 
at times to scenes by persons who might have been supposed to have 
been well acquainted with the abodes of the poor in the places to which 
they invited my attention as extreme specimens, and us exhibiting the 
most severe cases of destitution and disease, when I have had to state 
that the parties appeared to me to be comparatively comfortable, and in 
a very difierent position from [others I imd previously seen with me- 
dical gentlemen, or with the assistance of the relieving officers, or the 
superintendent of the police. At local public meetings also, held in 
cuonection with the objects of the Commission, examples were not 
wanting where, though there was no unfair anxiety to evince the 
superior condition of the population under examination, the statements 
made clearly indicated that there were numbers who had only a vague 
and imperfect knowledge of the true condition of the humblest habita- 
tkms around them from a deficiency c/f personal observation, and many 
instances occurred where there was good reason to believe that very 
beneficial effects arose from the investigations that afterwards ensued. 
I am desirous of representing this fact in the strongest terms in which 
I may be permitted to express it, having a firm assurance from what 
I have uuiversal I y observed in this district, that a thorough and distinct 
exposition ot the realities of that amount of discomfort, disease, and 
dMibt that are justly attributable to causes that may be easily reduced 
in Tinilencei though they may not be so rapidly removed effectually, 
nill lead numbers to assist in the amelioration of the condition of the 
poor as they become more sensibly alive to the great benefits that arise 
from a little timely assistance or interference, and to the magnitude of 
tbost evils that oppress so many of our fellow-creatures, and to which 
millioM are lubitually exposed, without that consciousness of their. 
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existence which is essential for the development and prosecution of 
active measures of relief. 

Numerous cases presented themselves which indicated that tlie 
extreme condition of many liahitations among the poorest classes of 
society, and the accumulation of masses of the most dis^ustinfr filth in 
narrow passages, scarcely allowing in the most extreme cases one 
person to pass comfortably, tend greatly to reduce such communication 
as ensues between their inmates and those in a better position who 
may have any dealings or intercourse with them, increasing thereby 
that isolation to which they are too much subject, and leading often to 
habits of recklessness and indifference to an extent that is never observed 
where families are subject even to little or nothing more than the casual 
inspection of others in a different rank of life. I should omit one of 
the most important circumstances which was repeatedly forced upon 
my attention by different individuals in the northern district, did f not 
state my conviction that a more extensive system of organization 
among those who have the disposition to devote a portion of their time 
to their poorer brethren would be productive o{ incalculable benefits to 
them in each individual district 

But, if it be true that there are evils of great magnitude affecting 
society as extensively perhaps in some parts in this district as any others, 
which only require to be seen to be understood and appreciated, there 
are others, as ventilation, which have been made more manifest in 
modern times, a knowledge of which is less familiar, though, on the 
whole, the general information on this subject in the northern district 
is rather in advance of what is observed in other places, from the atten-r 
tion it engages in the coal mines. Ventilation is rarely understood or 
applied in dwelling-hotises to that extent or with that care and precision 
which health and safety require. In particular, sleep is rendered com- 
paratively unrefreshing from the want of a sufficient supply of pure air. 
The accurate and precise workmanship of modern architecture, and the 
enterprise of mining adventure and manufacturing operations have 
advanced in a greater ratio than the general knowledge of the pre- 
cautions essential for the due supply of atmospheric air ; and amidst 
the endless examples of this fact which came under my immediate 
notice in the northern district, and which 1 could adduce here, i shall 
confiDe myself to the following, as exhibiting in a practical manner the 
eitentof evil that may arise simply from want of information on points 
which many suppose would have been almost universally understood, 
but which in reality are only imperfectly appreciated in practice even 
where general principles are familiarly known. 

It was slated to me in one place that fire purifies air ; and great sur- 
prise was manifested on pointing out the increased impurity that was 
communicated to air respired habitually in the case referred to, when the 
products of combustion mingled with it, and the sure and certain in- 
fluence it would ultimately exert on the health of the men exposed to 
it This occurred in an individual who had several hundred men under 
his charge, though only a few of them were exposed continuously to 
the atmosphere under consideration ; and minute inquiries satisfied me 
that under the circumstances in which he had attained his position and 
the absence of all proper opportunities of precise information, as well 
u the usages to which he was accustomed, nothing else could have 
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been anticipated. In a church in another district^ where the taste of 
the atmosphere was so sharpand pungent that I immediately remarked 
the circumstance to the attendant^ he told me that it was merely **some 
st)tbe'' from the furnace or fire-place by which it was heated, and to 
which he did not appear to attach any importance. I do not consider, 
from the specimen of air I tasted, that, if the atmosphere in the 
church referred to is often in a similar condition to that now mentioned, 
the congregation can be free from headache and oppression, even were 
considerable ventilation sustained ; but this did not appear to be the 



Liastly, schools came under my notice where the vitiated air from 
one school formed the only supply to another school which was placed 
abore it 

The continued attacks of fever in the same localities, and the occur- 
rence even of the cholera in the same places where fever is most fre- 
quently noticed, has not been sufficient to arouive the attention of the 
inhabitants generally to the importance of the local authorities in- 
flisting on the removal of those massive accumulations of decomposing 
refuse which are ready again to pour out their virulence on the sur- 
rounding habitations, wherever siinilur combinations of atmospheric 
phenomena and other causes shall unite their evil influence. As an 
example of one of these, I may refer to the condition of Bankwcll- 
stairs, a conrt connected with PipewelUgate, one of the worst districts 
in Grateshead, a town in which the progress of the cholera was exces- 
sively rapid. Dr. Clanny, in one of his valuable publications on the 
cholera, states at page 



" At Gateshead the disease did not make its apparance till the 25th of 
December, when only two cases were, on the evening of that day, reported ; 
and so rapid was the course of ' the pestilence that walketh in darkness,* 
that on the 27th of December, 172 patients were reported, of whom 63 had 
dUed. In a few days afterwards we find at Newcastle, where the disease had 
not been heretofore so fatally rapid in its progress, that it renewed its attacks 
with greater energy than ever." 

Dr. Clanny also observes, in respect to Sunderland, — 

" From attentive observation, I am salisfied that those parts of Sunder- 
land in which the disease prevailed most extensively were the very places 
in which typhus fever had formerly prevailed to the greatest extent, and 
whieh an experienced medical visitor would fix upon as must likely for con- 
tagious diseases to make tlieir commencement." 

I have been informed that orders have been recently issued for 
the removal of the refuse at Bankwell-stairs, and certainly uo 
step was more imperiously demanded. The sallow aspect of tliose of 
the inhabitants whom I saw, and the extent to which offensive emana- 
tions from it penetrated into every dwelling around, could scarcely be 
credited except by those who have personally inspected such places. 

The general appearance of the population, in the habitations of the 
poorest classes in the district under consideration, certainly impressed 
me with the conviction, that it corresponded with the indications of the 
mortality tables ; and the varied rates of mortality in different parts of 
the same town might to a certain extent have been anticipated almost 
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in mnny pieces by a siranflfer, from the condition of the habitations and 
the streets in which they were situated, or the nuisances in their imme- 
diate vicinity. 

A very natural anxiety was expressed in almost every place visited as 
to the general impression made by the appearance of the population^ 
and the condition of the habitations of the poorer classes. There was 
universally a frank avowal of their true condition. But questions were 
proposed at the same time, in endless variety, which indicated in most 
places that, however ba<l thinj^ might be, they were considered to be 
worse elsewhere ; and thus many were insensibly led rather to congra- 
tulate themselves on their own district or town not being so bad as that 
of their neighbours, than to test themselves by a proper standard of 
comparison such as might be justly applicable to the peculiar circum- 
stances of the case. 

If we look to other places, including London, ample materials for 
comparison undoubtedly appear; and, even in tho«e districts where at 
first a better state of arrangements might be supposed to exist, the 
most superficial examination too often discloses stait'ing evidence of 
the want of sanatory regulations. If we take an example from Ken- 
sington, we shall find near the high road 200 families — comprising 
about 800 individuals — living in buildings totally unprovided with 
drainage or sewerage : the only accommodation consists of three 
privies, and a single dust-bin exposed under circumstances that render 
them a most disgusting nuisance to the whole neighbourhood : or, if 
we look to the potteries on the other side of Notting Hill, a series of 
ponds may be observed subject to no drainage, loaded with the most 
offensive animal and vegetable debris, and near them an open ditch, of 
great length and breadth, communicating with an open sewer at one 
^nd, and presenting a mass of fetid exhalations such as I have not seen 
exceeded in any part of the kingdom. These extreme and deplorable 
exhibitions, in immediate contact almost with the dwellings constructed 
there, were pointed out to me by the Venerable Archdeacon Sinclair, 
who has been directing attention to the influence which they have on 
the inhabitants in their vicinity, though the magnitude of the evil is 
such that it cannot be expected to be eflcctively remedied except by 
legislative enactments. But the existence of such a stale of things ia 
London or other places does not lessen the importance of removing 
similar evils in any district, and, while the knowledge of the almost 
universal prevalence of evils of great magnitude in other loialities has 
not unfretjuently led many to l<u)k with less aversion on those in their 
own neighbourhood, and consequently to be less acquainted with their 
nature and extent, every indication was given of an earnest anxiety to 
enter upon a course of improvement, more especially as the progress of 
the inquiry explained more fully the nature and magnitude of the esils 
that arise from defective sanatory regulations. 

It certainly did again and again occur to me during the progress of 
my visits, that much good would be effected, were more accurate 
opinions extensively disseminated as to a more correct standard of 
health and longevity than appears generally to prevail at present. A 
rednctiun in the excess in the animal rate of mortality in any town or 
populous district, beyond the average for all England, was too often 
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CMMudered a saliBfactory measure of the amoant of that improvement 
whieh may be Justly anticipated when sanatory measures assume a sys- 
tematte IVnrm. Without entering^ into the question of that standard of 
heslih whieh most eorrectly expresses the true average condition of any 
eoQBtry in this respect, it may be assumed that there is not at present 
aay proper standard of health in any community to which we can 
appeal as an example of what wa should desire to attain. Were a fair 
apportunity given to the human frame for that full and gradual develop- 
meet of which it is susceptible when nourished from infancy in a pure 
atmosphere, and protected alike from the efTects of over excitement or 
the injurious results of evils of an opposite tendency, there is good 
reascm to believe that, with the knowledge of the present day, the 
human IV-ame would acquire a power approaching more nearly to the 
long life of ancient days when mankind attained those ages which are 
so rarely met with in modern times, as to form extreme exceptions to 
the general rule. There is still, however, much unwillingness in many 
to look at this subject with the full light that the progress of physical 
science has now cast upon it ; but, fortunately, facts are too precise to 
permit of its being treated otherwise than as a matter of demonstration 
hy those who take the trouble of entering minutely upon this question. 
Viewed accordingly under such impressions, the mortaUty, or rather the 
average age of those who die, presents an enormity of siitf^ering and 
premature death, with the concomitant evils of a necessarily junior, or 
inexperienced population, which operates most perniciously on society. 

A very high standard of health may require generations for its full 
development ; but that is only a more pressing reascm for the question 
being viewed correctly, and in the most practical manner of which it is 
susceptible, in connection with the progressive improvements which art 
and science render subservient (o the amelioration of health. 

Another very frequent remark in the towns visited in the northern 
district, and perhaps almost universal, was that the more extreme cases 
of sickness and death took place in general among a mi<rratory portion 
of the population, or at all events among strangers who had come from 
a distance and located themselves in their present abodes. Whatever 
may be the point of view under which this is considered, it does not 
alter the fact of the extreme condition of the population within the 
jurisdiction of the authorities: the evil is not the less real, either in its 
pressure upon society, or in the individual locality in which it ensues, 
and should accordingly demand as much, or perhaps even more atten- 
tion in the application of preventive measures, than would be requisite 
among those accustomed to the locality, and more largely in commu- 
nication with the inhabitants than strangers. The amount of disease 
conveyed from place to place through the medium of the lowest class 
of lodging-houses, cannot be expected seriously to affect the population 
of large towns, unless circumstances be favourable to its extension » a 
condition that must always ensue where the drainage and cleansing are 
not placed on a proper footing. The unquestionable fact, however, that 
the most extreme disease is often found among such portions of the 
population of towns and cities, forms an important element in consider- 
ing the regulations to which they should be subjected, and that intro- 
duotkm of disease of which they have so oflen been proved to be the 
source. 
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Iq the progress of the inquiry made in the northern districts. Dr. 
Fyfe of Sunderland stated to me that among^ his pauper paiieDU 
numerous cases presented themselves which he attributed essentially 
to distress and disease arising from want of proper nourishment. Many 
cases of great individual wretchedness and poverty necessarily pre- 
sented themselves in the various places visited ; but, in Carlisle, ilie 
appearance of the children in the schools for the education of the 
poorer classes more especially arrested my attention, and impressed me 
with the conviction that numbers of the young pupils suffered from a 
low state of vitality arising from a deficiency of food. On inquiring 
into the circumstance, I was informed that great distress had existed 
among a large portion of the working population, and that in 1842 a 
very considerable number of the poorer inhabitants (about 6000, in- 
cluding men, women, and children) had only about twopence per day 
for their subsistence : with this exception, I saw nothing special to 
record beyond what may be observed in other places. 

The use of opium, so far as I was informed, did not appear to have 
been so generally introduced as in many other districts; but different 
individuals stated to me that it was employed as a draught, exclusive 
of its use in cases of disease, even among children, both in the towns 
and in the mining districts. 

Few circumstances were more frequently pressed upon my notice 
than the want of opportunities for recreation among those whose 
sedentary occupations, or continued labour in manufacturing opera- 
tions, necessarily exposed them much to a vitiated atmosphere. It was 
again and again stated to me that, next to the improvement of the 
habitations of the poorer classes, and the introduction of proper arrange- 
ments for paving, cleansing, drainage, sewerage, the supply of water, 
and ventilation, no measure would be of more importance to the public 
health than the encouragement of such means of recreation as would 
afford both fresh air and exercise, particularly to the junior population, 
and the institution of public games, nmscums, or other opportunities, 
that would afford some inducement to the labourer to spend such time 
and means with his wife and family as he, in many cases, squanders 
alone. The improvement of his dwelling, it was universally agreed, 
must form the basis of diminishing that disruption of social intercourse 
and that destruction of health and strength which attend the dissipation 
of the ale-house. To the attractions of the latter, and the repulsion 
of Uieir own habitations, whicii too often isolate the heads of families, 
(causes such as no doubt operate, perhaps universally in other places), 
the extreme condition of many dwellings in, the northern district may 
be attributed, as well as that train of attendant evils by which such 
habits are accompanied. In particular, they necessarily produce dis- 
cordant tastes and habits as well as consume the means that might 
render many a habitation cheerful and happy ; but, were proi)er 
sources of recreation provided, and athletic sports or games instituted 
for the junior part of the population, it is impossible, perhaps, to 
estimate the extent to which, in process of time, such measures might 
unite many members of families who at present are in a great measure 
separated. It was also strongly urged that any measure that would 
assist in drawing out the poor from their abodes would have an ame- 
liorating effect both upon their health and character, aa nothing tenda 



Impcrtanfee ofSystenuUtc Surveys of Towns. 17 

mm to a downward course than the continued and unbroken obser- 
vation of depressing^ scenes in a depressing^ atmosphere, which, thoug^h 
it may be repugnant at one time, becomes eventually too habitual to 
attract farther notice. 

In reporting such observations, with which I fully concurred, it roust 
be staled that, in the mining district generally, including the principal 
towua. the working classes appeared to me to be both sober and indus- 
trious; but still it is impossible for anyone who has examined minutely 
the manner in which Uie working man's after-hours are spent, not to 
perceive how important the influence of such measures would be along 
with the improvement of his habitation. 

The higher tone of health, and greater length of years, observed in 
all those classes whose position and circumstances elevated them above 
the 'severity of extreme labour, and relieved them from a distressing 
and baraasing anxiety as to their supplies with the necessities of daily 
life, pointed naturally to a superior standard that may be more or less 
attainable in each peculiar district ; but, so far as I may judge from 
the districta visited, they form no exception to the general rule, that 
the extent to which the value of human life is reduced below this 
Mandard ia still imperfectly appreciated by the great mass of the com- 
munity, nor can a reasonable expectation be entertained that this 
redaction will be diminished to that marked degree which appears to 
he abundantly practicable, till the people themselves shall become 
more informed as to the precise nature and influence of the evils under 
which they suffer, and more sensibly alive to the great extent to which 
tliey may be moderated by a practical knowledge which it is in their 
own power to apply, the success of which is evinced in endless 
examples wherever any effort has been made to apply them. 

Though there is no systematic survey in any of the towns of the 
northern district, either for drainage or other purposes, tlie importance 
of this subject bad already forced itself upon the attention of many of 
the inhabitants ; and I refer to it here principally with the view of 
stating that, independent of its necessity for different public works, it 
appeared to be equally demanded as the only certain means of pre- 
serving from encroachment common lands and other public property, 
as well as of securing those privileges or rights of way which have been 
obstructed in many places without any proper authority. In one place 
at Newcastle, if the information given me was correct, no less than ten 
avenues to the river had been closed up within the recollection of some 
of the inhabitants, and great discomfort and inconvenience were thus 
entailed upon those who lived in the vicinity of these approaches. By 
closing them not only was the natural ventilation obstructed, but the 
inhabitants in the vicinity were prevented from obtaining so readily 
that supply of water which the river affords, and deprived of many 
other collateral advantages. 

In Sunderiand various communications of a similar nature were 
made to me, and it was also stated that many parties took materials 
from Building Hill (a rising ground near the centre of the town), who 
were not entitled to remove them. Should this very valuable site be 
appropriated for public recreation, as is contemplated at present, U 
would be an olject rather to arrest the process of demolition now in 
progress than to accelerate the ilestrucUon of the remainder of tne 
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HiU, by die latitude which is now exercised in removing the matenals 
of which it is composed. 

In North Shields, it was stated to me, that the public had acquired, 
or po'^sessed, risfhts of way which the Commissioners of Improvemealu 
did not acknowledire. 

In Gateshead, the corporation contend that a portion of ground 
called the Windmill HilK eontaininp: about 10 acres, and adjoining the 
tawn of Gateshead, belonr^s to the public, thoufrh the present borough- 
holders and freemen claim it as tlieir own private property, and have 
built several houses on it. 



DISPOSITION OF STREETS AND BUILDINGS. 

The want of proper enactments and their due enforcement is abun- 
dantly conspicuous in the disposition of streets and buildings in the 
towns of the northern district ; at the same time, it must be admitted 
that many of the defective arrani^ements in this respect are connected 
with the history of former times, when space was still more valuable, 
in one point of view, than it is at present, and when walls confined 
the area for building and crowded the population to a great degree 
beyond that would otherwise have ensued, while the comparatively 
small size as well as number of the vehicles in use rendered narrow 
lanes and alleys of less consequence than they are at present. In the 
older portions of Newcastle, Gateshead, North Shields, and South 
Shields, the opening of the streets, latic^, and alleys in the worst dis- 
tricts would prove of incalculable benefit : many of them are more or 
less inaccessible except by narrow stairs, dark passages, and lanes (or 
chares as they are termed in Newcastle), some of which are little more 
than 3 feet wide, though the average width is 7 or S feet. Dwellings 
in such places must have been highly objectionable even when 
enjoying all the advantages which the wealth and consideration of 
their former occupants secured ; but, when tenanted by the humblest 
classes, struggling too oi'ten under the accumulated influences of 
poverty, disease, and vice, they present scenes which call for the most 
vigorous efforts of improvement, and none perhaps would be more 
advantageous, among the many suggestions ofTv'rcd and the varied 
measures that must be introduced to meet individual evils, than inter- 
secting them by thoroughfares which would render them mure acces- 
sible to currents of air, and facilitate measures lor drainage and 
cleansing. 

Remarkable instances were pointed out to mc of the extreme stagna- 
tion of air in some of these districts, notwithstanding the declivity of 
many of the stairs; and places were also shown which, though kept 
comparatively clean, were still subject to much disease from their 
proximity to localitifs where external ventilation was impeded, and in 
which few symptoms of cleanliness could be perceived. 

New streets are generally very much wider than tlie greater number 
of those of ancient date, and a spirit of improvement has evidently 
cver}-wherc become manifest in the anxiety which is evinced to place 
them on the most desirable footing. This tendency, however, when 
not developed in central situations where the public attention is riveted 
upon the spot, or where the wealth and intelligence of tiie proprietors 
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caabje llitoi to aecare advanUiges thai could not otherwise be com- 
naiidfd, ia so thwarted by the 9b«€nce of proper reflations for paving, 
diaining, cleansing, and a proper supply of water, that the inpst 
hnentiible cihibitipns, in these respecta, are frequently presented. 

A minute eiamination of the state of the air in many of the lanes, 
eodrts, and alleys has assured me that the greneral impression against 
them is rather under than over rated. Even in windy weather they 
ire punch exposed, according to their situation and the duration of tho 
cimnt, to the influence of vitiated air blown from the chimney- tops, 
which accumulates wherever there is the least resistance, its ordinary 
tendency to ascend being counteracted by the mechanical action of the 
air, in the manner illustrated jn the plates ; but, in calm weather, they 
aay be more justly compared to wells filled with noxious emanatifms, 
IBJ k>iver aperture or passage way being, in numerous instances, toQ 
fnall to admit of such a movement as would maintain the comparative 
(veriuitas and purity of atmosphere which is secured hy a wide and 
opoi street. 

In the Valley of the TynCt the importance of opening courts and 
ijlcya becomes still more conspicuous when the progress of the vitiated 
sir from manufactories is traced, as a wind sweeping over it may beat 
down ascending impurities and leave the atmosphere below loaded 
with smctke, exhalations from manufactories, and oihcr offensive ingre- 
dients. A figure in the Plates represents this ccmditiun of the Valley 
^ the Tyne, which has repeatedly forced itKelf upon my attoution. 
The stagnation ia not so great ss in Manchester, where the town may 
be said to lie in a hollow. Its condition appears to be rather interme- 
diate between that observed there and the freer movement of air which 
ensues in such towns as Edinburgh and Stockholm, where the lofty 
position of the houses, and the broken character of the ridges on which 
they are built, allow the most perfect freedom of escape on every side. 
Kor was it uncommou in the Valley of the Tyne to observe a current 
iweeping at a considerable elevation from side to side, while a lower 
carreot at right angles to it conveyed the atmosphere of the valley 
dovrnwanls towards the sea, but iucreased greatly the amount of 
»nioke in the lower parts of some the towns, particularly of Newcastle- 
ou-Tyne. 

PAVING, CLEANSING, DRAINAGE, AND SEWERAGE. 

The general condition of the paving, cleansing, drainage, and 
sewerage in the various towns in the northern district is, on the whole, 
of the same inferior description that prevails in most other towns, if we 
cscept the paving of the leading streets in the larger towns. 

Many new streets and thoroughfares without the limits of the 
borotigh> more particularly in Newcastle and Gateshead, are wholly 
destitute of paving* and in a very dangerous state. 

Jonumeruble lanes, courts, and alleys are paved in the most imper- 
iect manner, and discharge by open water-courses accumulated liquid 
iapuritics upon the pavement in the more public streets, where a very 
trifling expense would have conveyed them under the pavement, and 
reduced greatly Uie oflensive manner in which they at present e^^teod 
over the surface. 

Many of the smaller lanes never appear to become dry ; the want of 
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light and air, particularly where the direct rays of the sun have nenf 
penetrated, leaving them under additional disadvantages. They ^ttii* 
plify strongly the consequences that almost invariably ensue m snB 
places where no systematic cleansing is enforced, and where the wia$ 
of space altogether excludes or prevents the free access of a commiAl 

cart 

Private lanes and alleys are not subject to the Jurisdiction thai eOB- 
trols public thoroughfares ; and numerous streets in some towns are U 
a similar position in consequence of being beyond the boundaries over 
which the power of the local authorities extends. * 

The extent to which these defects in paving and cleansing prevail ii 
different towns is, as might be expected, very various. Even ne^ 
streets are subject to no regulations such as are essentially required n 
meet the wants of the increasing population. In no place were cottih 
plaints so urgent in respect to the condition even of some of the ncip 
streets as at Newcastle. It was stated to me that ^' at this very momeiol 
some of the new streets of Newcastle and Gateshead are flBist bccomiajf 
as bad as the very worst parts of the old." Some of the streets wenj 
described as *' that mass of filth that constitutes the street.*' It wi4 
also mentioned iu respect to streets without pavement that the rain, in- 
stead of cleansing, renders '* the road impassable, and the cast-oni 
refuse, sodden in the mud, becomes more noxious than before."* 

It affords no incorrect description to state that the streets moil 
densely populated by the humbler classes in Newcastle, Gateshead, 
North Shields, and South Shields, run along the bunks of tlie rivei 
Tyne at the bottom of a very steep ascent, which is crowded with dwel- 
lings, and intersected with numerous lanes and alleys ; that in many 
places in these streets the paving is very imperfect, and receives the ac* 
cumulated liquid refuse discharged from the steep banks which keepi 
them to a greater or less degree in a perpetual state of impurity and 
offence (the facilities fur drainage afforded by the declivity of the crround 
are thus lost, and the evils are concentrated in one spot) ; that they arc 
destitute of effective arrangements for dniinnge, sewerage, or cleanaiag, 
and that the outpourings of the chares, lanes, courtK, and alleys, arc 
of the most offensive description, and pre-eminently contribute to the 
production of fever and other diseases. A few public necessaries have 
been erected in some places, but their number is totally inadequate tfl 
meet the wants of the working classes; and the general absence ol 
closets or privies in connection with the habitations multiplies greatly 
the intensity of the evils that prevail in these localities. 

Some of the public depots for refuse within the jurisdiction of the 
authorities are very large. In one of these at Newcastle the accumu- 
lation increases, at times, to 1000 or 2000 tons, which is removed only 
once or twice a^year. In some of the private courts I have noticed ac- 
cumulations amounting occasionally to 20 or 50 tons, all in a state of 
putrefactive fermentation, and penetrating largely into some of the lower 
apartments of the dwellings which surround them. These places abound 
in the lowest lodging-houses, and in habitations full of wretchednesa, 
where, to take a single example of one of the more extreme casea 
shown to me when visiting them during the day, a room was noticed 

* Sea Local Report on Newcastle. 
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iilli lemroely a remnaDi of furniture* and in which there were two chil- 
pm of two and three years of age absolutely naked, except in so far as 
Jbey were covered with a little straw to protect them from the cold, and 
h which they would not have been discovered from the darkness that 
prevailed had they not been heard to cry. 

,(■ Pi^rgcriefl were pointed out to me which added their o£fence to the 
i jVfher causes that have been enumerated. 

, Without adverting, however, to more of the most wretched tenements 
; vUch were visited, it may be snfiicient to state that fever is never 
i ibsent from some of these districts, convalescence from any disease is 

Elly retarded, and some houses are in such a condition that fever 
t«en noticed to attack successive families who have occupied 

In ope of the cooamunications made to me by Mr. Wilkinson of 
Newcastle, Sandgate is more especially referred to, which constitutes 
die principal locality in Newcastle in the position now under considera- 
flnk There, many habitations may be seen such as have been men« 
fimed. In respect to it, it is stated by Mr. Newton, — 

** In Sandgate, a part of which is in my district, fever is very prevalent ; 
■d, whatever disease a patient is suffering ih>m, fever is liable to super- 
floe, and convalescence becomes almost an impossibility. Fever is never 
IJbsent from the locality. The state of the drainage, the accumulation of 
fldi in the narrow alleys, the overcrowded state of tho tenements, the want 
d an aeoessible supply of water and of privies, are quite sufficient to cause 
ftk state of things.'* 

tn referring to another part of the same district, after noticing the 
ficqbeui recurrence of fever, he proceeds to state, — 

".One bouse is worthy of notice. It is not always occupied, but when 
ihe tenant enters it, the event most likely to happen is a case or two of 
tier. 1 have attended Ave consecutive cases occurring in one family. The 
tetise is extremely damp. Dr. Mason makes the same remark in reference 
li this place. Fever is frequently in this locality, which, at first sight, you 
esiild imagine to be healthy, owing, I think, to want of drainage,*' &c. 

In Sanderiand, the practice of appropriating complete rooms as re- 
ceptacles for refuse prevails to as gpreat, if not to a much greater extent, 
dhan in any of the other towns. It still continues to exert its baneful 
iofluence, though it has been pointedly referred to on different occa- 
eoDs, particularly by Dr. Haslewood and Mr. Mordey, in their History 
flf the Treatment of Cholera, as it appeared in Sunderland in 1831. 
Ihey state, — 

'*▲ practice prevails, in many of the inferior streets, of having common 
■idldens let Into the houses, which are receptacles for the ashes and filth of 
tlie itieet. Trap-doors are affixed to them ; at stated times the contents 
iM sold to the country people as manure, and become a source of profit. 
ttese nuisances ought to be immediately removed : in some long streets 
Ihlife are' as many as ten or twenty of them. In many of these streets the 
hrosiis are large and well built : with rooms of a much more comfortable 
teription than the ordinary dwellings of the labouring classes possess. 
Thsae houses, now divided into tenements, were formerly the residences of 
the wealthiest classes. With this exception, Sunderland is not worse than 
tfber towns connected with shipping ; yet the duty of scavenger does not 
eem to be well understood; and these middens, above all, ought not to be 
' Mlbied to i>ollate the air, and still.more the houses of which they form so 
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essential a part. The situation of Sunderland, Shelving towards tM rif 
would seem to render it a town which might be kept cleHn withonC W 
flciilty." 

The deficiency of appropriate dnst-bins was everywhere a cattie 0f 
great annoyance amon"^ the dwellings of the working classes, and hb 
circumstance appeared to me more fruitful of nuisance and disease thaa 
the attempt to accumulate the refuse of such privies and dust-blils il 
there were, for the purpose of selling it to the neighbouring fardieni 
For <he small remuneration which the tenants thereby receive, i 
constant scene of filth and offence was maintained throughout the yetf, 
The landlords and farmers were led to encourage undue accumulatidoi 
and the local ailthorities were too odcn prevented from exercising th^ 
power in such cases as came under their jurisdiction, from the feeling 
that they were depriving the poor of a valuable source of income ; tor- 
getting the much larger expense of disease and death which too ofiiil 
resulted from such causes. If there was one point more than anothfi 
on which all parties were universally agreed, it was the absolilte neees* 
sity of appropriating all ordinary refuse in towns as public property, anJ 
enacting regulations accordingly, applicable to all cases, and subject to 
such modifications as the drainage and sewerage required might rendM 
necessary. 

In one or two isolated cases, opinions are still maintained as to then! 
being little or no danger from offensive emanations; but these wen 
few and far between, and, in every place it may be stated, that then 
was a full and increasing conviction among the great majority of ihosi 
who had given any attention to the subject, that disease, particulurlj 
fever, was the necessary, and almost certain consequence, of such accd< 
mutations as have been adverted to. So far as I could trace any excep- 
tions to this rule, which led those who brought them forward to mak< 
them the subject of discussion, it appeared to me that the individuals 
who escbped from fever owed their immunity to a high and powerfu 
state of health, induced by constant, but not excessive, bodily exercise ii 
the open air, to a plentitiil and generous diet, and sometimes to th< 
nature of the materials which they used in the manufacturing operation! 
in which they were engaged; but. wherever the constitution had beer 
broken down by disease, poverty, dissipation, or the injurious influenci 
of ah oppressive atmosphere, there it became too often the prey ol 
noxious exhalations; and the general languor, as well as the appearance 
of the countenance, unequivocally demonstrated ttie effect which had 
been produced. 

A circumstance requires to be mentioned here which appears to exert 
some influence in sustaining such defective arrangements as are now in 
force ftnr cleansing, sewerage, and drainage, viz., the extent to which it 
is ct>nsidered that the ordinary refuse of dwelling-houses may be 
rendered of inferior value for agricultural purposes, if conveyed to a 
distance, under circumstances that would prevent iu economical appli- 
cation. This opinion was also associated with a desire to preserve the 
waters in the vicinity as free as possible from any injurk)us contamina- 
tioD. Though many questions on this point were pressed on mj 
attention, in no place did they appear to have been so much an objecl 
of consideration as at Carlisle. There, however, the drainage aiid 
£$)^werageis at pi^sent in as defective a condition as in any place almost 
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which I have hitherto seen. It should also be remarked that the town 
fa never free from fever. The publication of the evidence laid before 
the Cofnmission will necessarily lead to many new and important con 
iiderationR on this point. 

Stagnant ditches may be observed in the vicinity of some of the best 
and newest houses. Pkrt of the ground in the lowest districts is apt to 
be flooded afler heavy rains ; and ton<r open sewers traverse the public 
walks and outskirts. 

In the Report of the Local Committee it Is stated that — 

" Drains or sewers generally exist below the level ^ of the cellarage/ 
but they are very imperfectly constructed. They were originally formed 
without any artificial bottom, and varying in size from four inches square 
to six by nine. These have been partially improved fVom time to time by 
the proprietors opposite their own property, but without any systematic 
plan for their mutual correspondence ; yet into tiiese the contents of several 
wafer-closets are discharged. As may be supposed from the above 
accounts, the house-drains are very liable to become choked, and in some 
instances have been so offensive that all communication with the main-drain 
bai been filled up, and tbe cellar drained into a shallow well, which is 
emptied when needed." 

If we turn from Carlisle, where there is so little drainage and 
sewerage, to Newcastle, we shall find there (exclusive of those without 
the jurisdiction of the outhorities) thirty-three streets within the borough 
which pay rates, but in which there is neither drainage nor sewerage, 
Sandgate is one of these, on which observations have already been 
otTered as to the prevalence of fever, and the difliculties of convalescence 
from any serious disease. If we cross over to Gateshead, we shall find 
Pipewell-crate, including BankwelUstairs (and the open sewer figured in 
the plates), which rival Samlgate in every respect. On descending by 
the river to North Shields, the ])rincipal street next the river presents 
a long narrow street similar to Saniigatc (in Newcastle), and the sides 
of the bank pour their contents freely into it. Crossing the river, a 
similar scene is again presented in the eastern part of South Shields, 
containing the habitations of the poorest of the population. All the 
similar streets now mentioned, were they alone referred to, ufford 
abundant evidence of the causes of that amount of disease which led 
the towns in which they occur to be selected as objects of particular 
attention. 

Passing over to Sunderland, including Monk Wearmouth and Bishop 
Wearmouth, the system of cleansing, drainage, and sewerage is on the 
whole little if at all better in efficiency than that observed in other 
places, though the magnitude of the area on which it is spread, the na- 
tural advantages which it has, particularly its vicinity to the sea, and 
the extent to which it is intersected by the deep valley through which 
the river winds, and the many avenues that open around it, all conspire 
to place it on a more favourable footing than many other places in the 
northern district. These considerations should have led to the antici- 
pation that the mortality would have been less marked in Sunderland 
than it actually is, taking into account what has been represented as to 
the number of sailors who are said not to have been included in the re- 
turns (d the population, though the deaths in this class are generally 
added to the Mortality Tables. A reference to the Local Report will 
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show that Sunderland labours under disadvantages which counteract all 
those favourable circumstances^ and adverting here solely to the worst 
parts of the town, the Local Committee affirms emphatically, ihat ** mndi 
filth, great poverty, and a total absence of proper drainage and venti« 
lation are to be observed." 

In Durham, the sewerage, drainage, and cleansing is much on the 
same footing. The want of effective regulations, the very imperfect 
manner in which public drainage is eflected, the want of compulsory 
powers to enforce private drainage, and the discharge of liquid refuse 
into the street channels, are all points which are strongly urged in the 
Local Report, and the importance of which is attested by the con- 
dition of numerous habitations in lanes and alleys, and even in those 
in the vicinity of the most public streets. 

It may be confidently affirmed, accordingly, both from what I have 
witnessed with respect to the state of cleansing, drainage, and sewerage 
in every town visited in the northern district, as well as from the addi- 
tional evidence afibrded in the Local Reports, that they all sutTer 
much from the want of sanatory regulations; and that the inhabitants 
themselves are now fully satisfied that it will be impossible to place 
the state of the public health on a satisfactory footing unless much 
more extensive measures are introduced than have hitherto appeared in 
any general or local Act. 

The details in the Local Reports afford many examples of increased 
expenditure in the construction of drains and sewers that may now be 
avoided, of different forms of sewers which have failed, and of the cost 
of those in use ; the attentive examination of these, and of the reduced 
size which many of them admit, particularly the house drains, on the 
right management of which so much depends, will afford important 
considerations in estimating the expense of any sanatory measures for 
drainage and sewerage. 

SUPPLY OF WATER. 

This important subject, bearing so intimately on the health and 
comfort of every population, demands the aid of legislative assistance 
in no place, perhaps, more prominently than in the northern district. 
Carlisle and Durham may be said to have little or no systematic 
arrangements for the supply of water, depending entirely on public or 
private wells. There are no water-works in Durham, nor any system 
of water-pipes, excepting those conveying water from a spring to a 
public fountain, and consequently water is not laid on into a single 
house in this town. The arrangements in Carlisle are equally detec- 
tive, and great complaints are made in both places of the defective 
supply and of the cost of the water. At Carlisle a tank at the gaol, 
supplied by the tread-mill, forms the sole reservoir where any large 
collection of water can be obtained ; but there is only a very limited 
extent of pipes connected with it, so that it has been of little use lor 
general purposes, except being occasionally employed for cleansing the 
streets, and also in cases of fires. Mr. Stephenson has lately given in 
■ Report, both on the supply of water to Carlisle and on the drainage 
of this town, and the consideration of both these questions has been 
postponed, as he has recommended, till the recommendations of the 
Commission shall have been brought forwaid. 
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In NewcmsUe a supply of very indifferent quality, costly to the poor, 
■nd not sufficient in quantity for the wants of the population, had 
rendered this subject one oi much local discussion, and various projects 
for iucreasinf: the supply* for its more extensive distribution, and for 
procuring it from more distant localities, where it could he procured of 
a better quality, formed subjects of daily conversation. In oil the other 
towns visited in the northern district, there was ahundout evidence of 
the want of a proper supply for the health and comfort of the labouring; 
classes, thougrh the more wealthy inhabitants enjoyed a better supply, 
and paid much less for what they consumed. This deficiency of supply 
was manifested not only in the arranii^emcnts for domestic purposes in 
the habitations of the poor, hut also in the ordinary conditiou of the 
house-drains, which were not at all numerous, and in tbe stagnation 
even of the open water-courses, when an abundant rain did not remedy 
the consequences of this nen:lect. It is only just to observe, however, 
that companies which were formed principally at former periods with 
a view to a profitable investment, should not l)e viewed in the same 
light and under the same circumstances ns any new company would 
br, acting under the information that has been recently gained in 
respect to the condition of the workin<r classes, the more extended de- 
mands for water, as well as the more improved means by which they 
can be economically satisfied. 

Since I visited Newcastle-on-Tyue, Mr. Sopwith has informed me 
that a new project for supplying this town with water has attracted 
considerable attention. It appears, according to the statement made 
to me, that an abundant supply can be obtained from Whittle Dean, a 
distance of about 11 miles, and that, thou£ch a considerable expense 
would be required in providing the necessary pipes, water from this 
source would have the great advantage of being of a better quality 
than that at present supplied, while it would also be obtained from an 
elevation which would command sufficient pressure to raise it above 
the highest houses, and dispense altogether with the necessity of 
pumping, its altitude being about 360 feet above the level oi' the 
Tyne. 

The practicability of this measure will no doubt engfnge special 
attention in any revision of the question of the supply of water to this 
town. 

It has also tbe advantage of l)eing free, from its geological position, 
from those disturbing causes that are prx>ne to affect all sources of 
water in the colliery districts near to Newcastle, as the springs rise in 
the millstone grit formation which underlies the coal measure, though 
in point of actual altitude it is considerably above them. 

At Gateshead, the supply of water is obtained principally from the 
Newcastle Company, and from wells: only 110 hou^es have the water 
laid on. Everywhere there is only a very imperfect supply of water 
compared with what is essential for health and comfort. 

In North Shields, the quality of the water is reported to be p:oo(l, 
and the supply plentiful; but in respect to the latter, it must always be 
understood that such replies are offered without any standard being 
kept in view, beyond that which prevailed previous to its more general 
introduction in dwellings, and its application to drainage and sewerage 
had become an object of minute investigation. 
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' In South Shields the supply of water is obtained princi{m11y from 
three springs, and is distributed by pipes and water-carts. There art 
24 stand-pipes, at which the poor are charged at the rate of a farthinr 
for six and a half gallons. There are 3911 houses, and of these 179 
have the water laid on, while 977 are supplied by contract from the 
stand pipes, at 1^. and 2*d, per week. In respect to the habitations 
of the extremely poor, the same remarks apply as in other towni, 
though in price and other arrangements for its distribution, the poor 
are more favourably situated in South Shields than in some of the 
other towns visited. 

In Sunderland, as in other places, the supply of water and mode of 
distribution are far short of that which is essential for heallh and com- 
fort. The same general deficiency in the supply aflbrded to the hum- 
blest classes that forms so important a subject of consideration in the 
metropolis, is observed equally in this and all the towns in the northern 
district, though their deficiencies are not probably greater than are 
observed in parallel circumstances elsewhere. 

Where stand-pipes are common, the distance and labour of carriage, 
and the time lost in waiting, add greatly to the price paid for water. 

In Sunderland, places were pointed out to me in the course of my 
visits where wells, which had been in use by the public, were removed 
and not replaced again ; this affords another argument in favour of a 
systematic survey, such as has been already adverted to. 

One of the most important considerations connected with the supply 
of water in the mining districts, is the extent to which such supplies 
are liable to be effected by mining operations ; various examples of 
this were mentioned to me, among which I may refer more particularly 
to that which occurred not long ago at Sunderland. In the Local 
Jleports it will be seen that when the Monk Wearmouth coal-pit was 
sunk, the inhabitants suffered great inconvenience ut that time, in 
conseqneuce of all wells having been drained on the north bank of th^ 
river (except at Southwich), when they were under the necessity of 
obtaining supplies from the neighbouring village. This occurred in 
the year 1828, and the local committee, when they iuformed me of 
this circumstance, expressed their apprehensions that it might occur 
again. 

The following table presents a general view of the state of the prih- 
cipal towns iu the northern district, in respect lo the supply of 
water : — 
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28 Bat/is, Washing-JHmses, and Drying-himscs. 

An exam inn (ion of the Local Reports will nhow that these have not. 
generally engaged attention in the northern district, in so far as the 
interests of the poorer part of the population are concerned. Mr. 
Greenhow informed me that Dr. Headlam endeavoured to realise this 
important object some time ago, when the present Newcastle baths 
were erected. Considerable care appears to have been bestowed in 
providing baths in some of the towns, and their cost does not appear 
to exceed that which usually prevails. Such as they are, however, 
they are altogether beyond the ordinary resources of the poorer classes. 
In this mining district, the extreme economy of coals, and the nu- 
merous engines from which waste steam may be procured, give it 
many facilities for the erection of baths, washing-houses, and drying- 
houses which few other places can present ; and a reference to the 
Local Report on South Shields will show that there, a large supply of 
hot salt water, amounting to about 130,000 gallons daily, at a minimum 
temperature of 130°, is at present allowed to run to waste, while there 
are many opportunities by which hot fresh water might be obtained 
advantageously at various coal-pits as well as at manufactories in towns, 
where it is at present turned to no profitable account. 

No wash-houses on any systematic or extensive plan, such as those 
ot Liverpool, came under my observation. In South Shields there are 
two public wash-houses, which appear to have been very useful, but 
they are objectionable on account of their distance from the town, and 
are of the rudest construction, being little more than mere sheds, 
having a chimney at one end and no fire-grate. The washer-women 
build their own grates with loose bricks, and the fire-place extends 
over nearly one-third of the floor (See Local Report). The charge to 
each woman is Ad, per day, besides providing her own fuel. 

No proper or effective drying-house was noticed in any of the towns 
under consideration. The great extent to which smoke is oflen depo- 
sited in some of the towns, where it prevails most extensively, renders 
it very desirable that drying-houses should be provided where clothes 
can bA rapidly dried, or supplied with a current of warm air previously 
filtered from suspended soot (when, from the inclination of the wind', 
it is largely deposited in the vicinity), by passing it through any porous 
texture. 

The adjustment and management of apartments for drying linen or 
other fabrics are seldom arranged so as to secure their effective ancT 
economical action. In general the moist air around the different tex- 
tures is not removed with sufficient rapidity. It stagnates around 
them and restrains further evaporation. A copious ingpress of warm 
air below, and a valve to regulate its discharge above, when a higher 
temperature may be requisite in expelling the last portions of moisture, 
appear to be the great desiderata, where currents urged by machinery 
are not so convenfently applied. Mr, Liddell, of Carliol-street, New- 
castle, who has paid much attention to the means of improving the 
condition of the labouring classes, has for a long period endeavoured 
to direct attention to the great importance of supplying the miners 
with efficient means of drying their clothes at the mouth of the pit; 
the waste steam from the engines might be easily applied to such a 
purpoee at a very trifling expense. As yet, however, little or no pro- 
cess has been made in this improvement, which is equally applicable 
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to wash-houMs, mines, and all manufacturing^ establishments, where it 
would coDtribute very materially to the impro?ement of health. 

DWXLLlNO*HOU8BS. 

Neit to the bad effects inseparably associated with deficient drainage 
and supplies of water, none stand forward so prominently in producing 
discomfort and disease as the absence of those conveniences which are 
equally essential to health and decency, but which are so deplorably 
deficient in the habitations of the poor in every town which has been 
visited ; though I cannot say that in the towns of the northern district 
the habitations of the poor are worse in this particular than they are in 
London and most other places. The natural aversion to the due in- 
vestigration of such subjects has led to the production of evils of such 
magnitude, and of so much sufTerinfi^ in the humblest habitations, that 
public attention has at last been sufficiently directed to its importance, 
and accordingly the means of improvement universally formed an 
anxious subject of inquiry. While many of the more modern improve- 
ments in connection with house-drainage and sewerai^e formed the 
desiderata that attracted most attention in each of the different towns, 
numerous individuals entertained strong objections to the universal 
application of such remedies, on the ground of the extent to which they 
might thereby be deprived of manures, which at present were ren- 
dered available for agricultural purposes, while they were not suflli- 
ciently satisfied as to tlieir being effectually replaced by any general 
measure which might withdraw them from the sources where they are 
at present accumulated. It was considered that the value of land 
would be greatly enhanced in some districts by such altLTatif>iis, and 
that it might fall proportionally in other places which could not, from 
local circumstances, be capable of being benefited to the same extent. 
Many cases presented themselves where attempts were made to increase 
the value of manure, and diminish the amount of nuisance usually 
arising from a common privy, by the admixture of materials absorbent 
of moisture, which arrest temporary decomposition, and retain a consi- 
derable portion of such ammonia as might be developed. These have 
by no means been placed in that condition, however, which, with the 
assistance of u very slight knowledge of chemistry, they might be made 
to assume. But whatever local exceptions may occur in individual 
places to the introduction of systematic means of drainage or sewerage, 
in conjunction with the best system of removing refuse, we must recur 
to the primary consideration that separate conveniences in each house 
or habitation, appear to be essential in every attempt that may be made 
to improve the general condition of the dwellings of the labouring 
classes. The united experience of all professional persons appears to 
agree as to what indeed must be self-evident from a consideration of 
the subject, that the cases of distress and suffering from this cause 
alone are innumerable, and engender an amount of disease scarcely to 
be credited, which not un frequently becomes ultimately a cause of 
death, or at all events, of permanent bad health. 

Another circumstance which contributes much to reduce the comfort 
of the humblest habitations is the small number of apartments which 
they BO oAen present. It has been again and again represented to me 
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tbat if, for a fapiily consisting of several individuals, three or four 
separate apartments could be provided, besides the ordinary living- 
room or kitchen, it would he a source of immense advantage in such 
dwellings, though the size of such cabins should not exceed that of the 
sleeping berths ordinarily found in the living-rooms. They would per- 
mit that separaiion of the sexes which, under existing circumstances, 
cannot be attained, guch small apartmeutft are in themselves anything 
ijiut desirable ; they are, however, preferable to the present arrange- 
ment in numerous dwellings having only one apartment for a whole 
family. The expense of these, if designed in unison with the original 
structure, would be comparatively trifling. Adequate ventilation migffat 
be secured without difliculty, by providing two appropriute channels to 
e^h apartment, one for the ingress, and the other for the egress 
pf air. 

No cause of insufficient accommodation was more frequently ob- 
served than the occupation by the humbler classes of single rooms in 
(arge houses, which had been previously inhabited by a very difierent 
class of society. The blocking up of windows too oflen appears to have 
formed the first step in the transition. Among the many communica- 
t kins made to me on this subject, I may quote more particularly the 
following extract from Mr. George Richardson, of Newcastle. He 
slates — 

'* But no cireumstanca has contributed more to injure the habitations of 
the poor, and to diminish their healthiness than the tax ui)on windows, the 
manner of its assessment, and the high duty upon window glass. During 
the long \iCar, each window above ten was subject to an additional duty of 
15«. The graduated scale was adopted on the presumption tliat the number 
of windows in a dwelling-house might be regarded as a criterion of the 
occupier to sustain taxaiion. Hence cottages of some description were 
exempt. Houses of six windows or under had only to bear a tax of %s. on 
the whole house, or equal to Xs. 4(^. per window; whilst a house often win- 
dows was charged 2/. 10« , or 5«. per window; and for ever}* window above 
ten, J 5«. was added. 

"In cases where one family only occupied a house, the criterion of 
ability might perhaps be a pretty sound one ; but it wholly fails in the case 
of large houses let in tenements to the poor. 

" In the year 1805-6, this subject was pressed upon the attention of the 
writer of these remarks, in consequence of his being appointed collector of 
the assessed taxes. He had to demand from 3/. bs, up to 25/. 15«. from the 
proprietors of houses let in tenements, with many of the intermediate gra- 
dations, as to number of windows and amount of assessment, being in the 
former case, on a house of 1 1 windows, about 5«. 1 0//. per window ; and in 
the latter, on a large house of 43 windows, being nearly 12«. per window; 
and most of these rooms were cccupied by very poor persons. In this latter 
case, the tax could not be collected without obvious oppression, and was 
allowed in the tack note. 

**lhis heavy taxation naturHlly induced proprietors of such property to 
close up e%'ery window not absolutely necessary for light. Many of the 
stairesdes were so darkened that it became necessary to grope the way up 
them, at noon-day, as at night. The effect of this process upon %'entilation 
was deplorable, and continues to operate to this day, for although the tax 
upon windows is considerably reducedi yet it falls heavily upon such 
houses.'* 

Mr. Richardson further refers to the circumstance that the tax is 
aUll upwards of 9#. upon every window above ten, which necessarily 
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operates with severity, particularly where many of the rooms do not 
brin^ a hi^rher rent than bOs. or 60*. per annum. 

The tenements into which larp^e houses are divided, when broken up 
into many habitations, are necessarily deficient in many such accom- 
inodatinns as sculleries and dust-bins, as well as closets, which contri- 
bute so materially to the improvement of health and comfort. 

Where the working classes live in houses built especially for their 
accommodationt the result is exceeding^ly various, whether we look to 
their position in towns or to the pit-rows, or other similar buildings 
which may have been erected at a distance. In Newcastle I might 
refer more particularly to a series of houses built by Mr. Sopwith, as an 
example of the care which is bestowed upon them, where the proprietor 
studies the wants of the occupants, and adapts his buildings accord- 
ingly, so far as local circumstances will permit. Others might be 
quoted where the very opposite results are presented ; so much depending 
upon the interest and anxiety that are taken in the construction of such 
dwellings. Their condition, indeed, occasionally rivals that of the 
most inferior dwellings observed in the most crowded anri oldest part 
of different towns. Both classes of habitations equally demand public 
supervision. A considerable number of examples were also pointed 
out to me, of tenements altogether uninhabited, and even in a dan- 
gerous condition, while no one appeared to interfere in taking those 
precautions that were necessary for the protection of the public from 
accident. I may refer more particularly to the Local Reports for proof 
of the importance of more extensive powers being given to the public 
authorities for the regulation of buildings than are contained in any 
local Act, and for proof that some of the existing regulations are at 
present altogether inoperative. 

Again, in respect to heat^ no habitations can be expected to be in a 
better position than those in the centre of a great coal-mining district. 
The principal peculiarity that they present is the large and substantial 
fire-place, and the quantity of fuel which extreme cheapness permits to 
be consumed. Nevertheless this subject demands, even in this district, 
a much more minute and careful attention than has hitherto been 
bestowed on it. In proportion to the abundance of fuel, so also are 
extreme draughts and currents multiplied, which prove exceedingly 
offensive, and lead to endless attempts to reduce their intensity ; this, 
as in other places, is rarely effected by any systematic or consistent 
plan. The large and excessive area of the chimney, heated powerl'ully 
by the combustion of the fuel, determines a free and rapid circulation of 
air when the supply from without is not cut off' or reduced by air-tight 
doors or windows. Until the ana of the chimney-flue shall he reduced 
and controlled by the power of a valve, and a le<;itiuiute channel for 
the ingress of air to supply the fire be introduced as regularly in the 
construction of houses as the flue for the discharge of products of 
combustion, this department can never be placed on tlcit satisfactory 
footing which health and comfort equally require. Above all, where 
large currents of air are freely introduced, they should be made to 
impinge on some warming surface, whether that be a separate apparatus 
or part of the open fire or stove in use, before ciiculating through the 
apartment. Were the dwellings of the poor constructed systematically 
in towns, and arrangements made for warming, ventilating, and other 
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parposes at the same period^ much might be doDe with great economy 
to give them some of these advantages which have been realiiea 
hitherto only in public buildings and manufactories. And were the 
stairs of old tenements flooded witli warm air* heated by an Amott's 
stove or some other equivalent arrangement, it would act beneficiallj 
on every separate room with which they communicate. 

It is impossible, however, to view the question of heat, whether ap- 
plied to public buildings, the houses of the rich, or the dwellings of the 
poor» without taking into consideration at the same time that of venti- 
lation, as all communication of heat necessarily determines moYenients 
of the atmosphere in its vicinity, illustrations are accordingly given 
in the plates, which explain the more leading varieties under which 
this question is generally presented in individual habitations. 

It is scarcely necessary to remark, that Uie habitations of the poor 
are almost universally deficient in all tho!«e conveniences which au 
increased supply of water and systematic house-drainage and sewerage 
would permit, and be the means of introducing to a much greater 
extent than formerly. 

LODGING-HOUSES. 

The lodging-houses for the extreme poor present the most deplorable 
exhibitions of the want of sanatory regulations that are perhaps to be 
observed in this country. Crowded in the extreme, dirty, ill-managed, 
ill-ventilated, occupied promiscuously by both sexes, and frequented 
by vagrants, trampers, and all those who have no fixed habitation or 
employment, it is not surprising that they are too ofleu the nurseries of 
disease of a malignant character, and that they are as much a moral 
pestilence in their present form as they are injurious to the health of 
their inmates and to the public. To those who have not inspected 
these lodging-houses it will be difficult to convey any adequate idea of 
their condition ; but when it is recollected that numbers, unconscious 
of their nature, fall victims to fevers and other diseases which they con- 
tract there, it will not be deemed singular that they should be universally 
regarded as demanding a more strict and careful supervision than has 
hitherto been bestowed upon them. Tiie testimony of medical men, 
and other officers, has shown that such diseases are of\en propagated 
in this manner to a great extent, and that mauy individuals thus 
become a burden to parishes who might otherwise have escaped with 
impunity. Among many of those visited in the northern district, I may 
refer to two apartments in Carlisle, which were more especially brought 
before my notice by the Committee in that place, and in which there 
was neither window nor fire-place ; seven cases of fever had occurred, 
there within two years, though I have no reason to believe that this 
number expresses the amount of all those who were attacked with 
fever in the house. In Newcastle, on entering one of tliese lodging- 
houses, crowded with beds, the occupants were endeavouring to re- 
move a woman who had been attacked with fever, and who was at 
the moment very mudi excited, and almost delirious, remonstrating 
bitterly and with extreme earnestness against leaving the place without 
lier clothes being returned to her, which, as I understood, had beea. 
pawned for the payment of her lodging. In a third case at Gateshead^. 
I noticed five beds in one room* in each of which there were from one 
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to three pereons nnwell ; aiid, from examining^ them individually, I had 
DO reaaon to doubt that they were all labouring under serious illness, 
tbODgh I could not satisfy myself, during^ the single visit I had the 
opportunity of makingr* that they were all cases of fever. But it is 
uoDecesaary for me to enter into further details on this point, as the 
eridence already ^ven before the Commission in London, as well as 
that whidi will be observed in the Local Reports, explains the eitreme 
anmbera that congregate in such apartments, and many other circuin- 
staaoea that cannot fail to lead to a careful consideration of the proper 
lemedies for ao great evils. It should be understood, however, that 
the accumulated evils arising from poverty, dissipation, and disease, 
attain such a height, and so perfectly callous do the inmates become 
to every sense of propriety, that cases occur, more especially in the 
metiopolis, where women are confined while the other lodgers, 
amonnting often to 10 or 20 (in one instance a greater number was 
mentioned), never think of retiring. Nor ought it to be supposed 
that Boch lodging-houses exist only in the metropolis or in manufac- 
turing towns : in the common lodging-houses in Durham, the local 
Committee state that, " for a trifling sum, vagrants and itinerants, 
whether healthy or diseased, are furnished with ludjrings, and persons 
of both sexes are indiscriminately mingled together/' 

VENTILATION. 

The slate of ventilation in any apartment depends essentially on 
thrre cnndhions, — the quality of the external air ; the quantity that 
can be made to flow throughout It in a given time, including its mode 
of distribution, and the regulation of which it is susceptible, whether 
we regard the temperature communicated to it or the force with which 
it impinges on the system ; and its freedom from any noxious ingre- 
dient ihil maybe developed by lamps, candles, flre-places or any other 
special canse. Where sanatory measures sustain a pure external at- 
mosphere by effective drainage, cleansing, and prevention of nuisances, 
oue- half of the remedy may be said to be already secured, nnd without 
such measures no system of ventilation can be successful. Examples 
are not wauling where it may be a fair subject of discussion, whether 
it is not better to suffer a certain amount of deterioration of the atmo- 
sphere from within, when this does not proceed to extremities, than to 
permit a free and overflowing atmosphere from without \\here it is 
overloaded with emanations from drains or extreme accumulations of 
decomposing refuse known to produce disease. Such cases, however, 
are to be considered as rare exceptions, — a stagnant atmosphere with- 
out receiving in general only additional contamination from within, 
which renders it still more deleterious and oppressive by the impurities 
commmiicated'to it in all inhabited aparlments. It is thought right, 
however, to advert to the extreme importance of beg^inning, in all cases 
whefe it Is practicable, with a pure atmosphere, as cases have occurred 
whete disease has been propagated by ventilating apertures, selecteil 
without reference to the nature of the air which necessarily entered by 
them, particularly when taken from the surface of the ground, or from 
sites not regularly cleaned or subject to inspection. 

In the northern district, as in other place.s, little or no ventilation is 
in general observed in any of the dwellings of the different clasaes of 
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Bociety beyond those nsually accessible by the mediam of ddon^ 
windows, and fire-places. In such examples of any attempt at ays* 
tematic ventilation as came under observation, the leading defect was, 
that though an escape was provided for vitiated air, systematic arrange* 
ments were rarely adopted for securing the admission of fresh air* 

The consequence of this was, that the discharge could not operate« 
except with such casual force as the irregular entrance of air permitted* 
It did not appear to be practically understood that, where there is no 
entrance there can be no exit, except through the conflicting proceasof 
a double current (an ascending and descending movement) through 
the aperture that ought to act as a discharge alone. Nor did tlie 
operation of the fire and fire-flue, in relation to ventilation, appear to 
have been more specifically investigated than in most other places. 
Again, where vcutilatton had attracted considerable attention (and in 
this mining district certainly many individuals were well aware of the 
important relation which it bears to health), the means of regulating 
the quantity, or diminishing the offensive impression produced by local 
currents, had not been brought into extensive operation. The oontCant 
complaints were — ^' we have too much air ;" or *' we have too little;'* 
** the draught is too strong ;" or, '* we are oppressed with heat ;" 
" our feet are cold, but there is a sense of fulness and of headache." 
These evidently indicate the necessity of controlling and regulating the 
ingress to a much gpreater extent than can be effected by doors or 
windows alone ; of establishing a proper relation between the ingress 
and the egress, and of proportioning the ingress to the amount of 
supply, required both for any fire-place that may be in action and for 
Buch egress as may be provided. 

It fortunately happens that the means requisite for these essential 
positions are much more simple for individual apartments (which are 
not densely crowded like public buildings) than for larger stractnres, 
for if an aperture for the admission of air of sufficient magnitude be 
always lefl open, then it will only be necessary to diminish the extent 
of opening lefl for the discharge by a superior aperture, or the opening 
in the fire-flue, according to the relative rapidity with which it may be 
required that the ordinary ventilation, or the heating power of llie 
chimney, shall act. 

In the preceding observations, no reference has been made to venti- 
lation by forced currents, induced by any means, except those accessible 
In almost every apartment, as these are not considered absolutely 
essential for ordinary purposes, though very desirable when provision 
is made for them by arrangements incorporated with the original 
structure. I cannot omit to notice, however, that, where gas is intro- 
duced, or any brilliant illumination is employed, tfa«re the saturation of 
the air with moisture, and the extent to which it is vitiated by carbonic 
acid, demands in general a special provision, in order to secure satiS' 
feustory ventilation. Few cases presented themselves where gas la so 
largely used as in the metropolis, and none such as are so abundant 
there, more especially in shops and offices, in which the ordinary gas- 
lamps are lighted during the day (when required for heat and not fur 
light), and the external air excluded as much as possible, that the 
vittat^ air with all its warmth and oppressive deleterioaB prodadB may 
be retained^ no other source of heat being pirovided* 
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Were it more generally known, that the movement of an ascending 
eurrent from lamps is always accompanied in non-ventilated apartments 
by a proportionate descent of vitiatisd air which may have previously 
nppoited combustion, and that this descent, though limited at first, 
may uHimately reach the floor, greater anxiety woukl be manifested in 
muoring such products by a superior aperture. Nor should it be 
forgotten, that this ascending ]>ower which gas-lights, candies, and all 
other warm objects usually have, is in reality a ventilating power, 
wbieh may, almost universally, with proper management, be made to 
correct the evil they otherwise induce, and even to assist or command 
general ventilation. Further, independent of the occasional presence 
of sulphureous and other offensive products from gas, the quantity of 
air consumed by eicessive ilhimination produces an amount of carbonic 
acid and moisture far exceeding that commonly evolved by lamps and 
candles, and this necessarily demands a proportionate increase of 
fcntilation. In some cases gas-stoves may be observed, which in very 
mall apartments, not provided with fire-flues, oflen prove more ma- 
na^reable than any other stoves or fire-places, notwithstanding the 
expense of fuel ; but these also, unless the products of combustion are 
removed by an iron or other tube as systematically as those that proceed 
from a common coal fire, are still more injurious than lamps,' from the 
lower position in which they are usually placed. 

Ventilation Is universally observed to be most defective where g^at 
destitution prevails, as a low diet renders the system less capable of 
btariog that amount of air which would otherwise be agreeable. 
Protection from cold Is the first and great desideratum which the 
constitution demands in any apartment, and the less the supply of the 
sir, where the chemistry of the system is not in high condition and 
amply supplied with materials fur producing internal warmth by those 
processes that elaborate the products of digestion and apply them in 
every part of the living system, the less is the extent to which its in* 
flaenee Is felt. Hence, in the habitations of the poor, economy in the 
management and application of fuel, and diffusion to an extent, such 
as will render the air gentle in its impulse upon the person, become 
more and more important in proportion as the circumstances of the 
inmates are reduced. Similar remarks apply in all cases when the 
constitution has been enfeebled by disease, want of exercise, or a 
vitiated and too warm atmosphere, even ainonp: those whose means 
command every Inxury that can be purchased for their gratification. 

Again, the extreme difference in the demands of the same consti- 
iDtion at different periods (passing over the diversity of different tem- 
peraments) Bcsrcely satisfied with one or two hundred times that 
amoant of air when it is warm and loaded with moisture, which is 
abundantly sufficient when comparatively dry, and at a very low tem- 
perature, shows the necessity of providing in each individual apartment 
sach openings as may admit at all times of a gentle and regulated 
novemeat, (hough cases constantly occtir when, without a wide opened 
window, or a special ventilating power, an adequate supply of air 
cannot be obtained. 

The application of any measures for forced ventilation in ordinary 
tpsrtments beyond what can be commanded by their natural warmth, 
tod the influenee of Uw fire^ or of the fire-flue in watmin^^ \he m\\% 
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does not appear to have been made a particular object of attention. 
Were the kitchen fire-flue — or any separate flue immediately adjoining^ 
it — to be arranged so as to receive a communication from each indi- 
vidual apartment, being; made of a magnitude corresponding witb their 
number, great facilities for ventilation could be introduced in all new 
structures for promoting those natural movements by which ventilation 
is most satisfactorily sustained. 

The ventilation of workshops and manufactories claims as much 
attention, and is fully as important to those who are engaged iu them, 
as the ventilation of their dwellings. In the latter they may spend 
from a third to a half of their life in a vitiated atmosphere, and at all 
events that period of repose which is often oppressive and unrefreshing 
fi'om this cause. But in manufactories, more especially where the 
occupations are sedentary, where the vicissitudes of temperature are 
extreme, where siliceous, metallic, or other particles are received into 
the lungs, and induce disease by mechanical irritation, or when acid 
and corrosive or other deleterious emanations produce still more 
rapidly dangerous consequences, the subject uf ventilation demands a 
more earnest attention, and is important to the manufacturer who is 
deprived by early death of skilled and valuable workmen, independent 
of the severity with which such causes prey u|)on them and their 
families. 

In all such cases the great point which the manufacturer should en- 
deavour to attain, when practicable, is the direct removal of noxious 
emanations from the very source at which they are developed. General 
ventilation must be superadded to give complete relief, but if noxious 
emanations be once permitted to escape into the atmospbere of the 
apartment or workshop, the entire change of atmosphere is essential 
to restore freshness to the air; whereas if every noxious product be 
treated as much as possible on the same principle as smoke, by pro- 
viding arrangements for the direct exclusion of the products of com- 
bustion, a much less amount of ventilation is suflicient, and at the 
same time the ventilation becomes much more eflectual. 

Excepting sedentary occupations, where no peculiar noxious product 
is to be guarded against, the extreme variety of circumstances peculiar 
to each occupation in which noxious ingredients are communicated to 
tbe air in confined apartments, renders any general plan of operations 
impracticable beyond what has been indicated, without introducing an 
amount of interference that might be too prejudicial to the interests of 
the manufacturer to be generally supported. 

The amount of suffering, however, and of early death under many 
circumstances, is so great, that any systematic means of fixing poblic 
attention on this subject, to such an extent as would explain the cause 
of death in factories where it is excessive, and the economy of sanatory 
measures, would be attended with very beneficial results, equally 
apparent both to the proprietor and the workman. To the former 
alone can we look for the general introduction of sanatory measures in 
their respective establishments; but more intelligence among the work- 
men is essential to enable them to appreciate and take full advantage 
of such opportunities as they may have. 

As to the improvement of ventilation in crowded workshops occupied 
by taiJon, miliineni, shoemakers, and all persons engaged in sedentary 
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occapationSy where few or no deleterious products are evolved beyond 
those that arise from respiration and combustion, the question would 
be more justly stated were it described as a question of warmings as 
well as one of ventilation, as it is rarely observed that there is any 
objeaion to the discharge of vitiated air when that which enters is 
adapted to the state of the system. Undoubtedly, a regular egress for 
the escape of vitiated air is seldom provided ; but this can never be 
placed on a right fo^iting, however much it may relieve distress, till the 
ingress of air, and the warmth it may be necessary to communicate^ 
shall have been satisfactorily adjusted. 

In no case do the evil effects of the imperfect distribution of air 
manifest themselves in a more palpable manner than where rooms are 
crowded with individuals engaged in sedentary occupations. An 
iinrier-current passing along the surface of the floor to the fire-place in 
winter may occasiou, on the whole, a considerable change of air, but 
its local movement deprives it of almost all its value. The fire may 
receive pure air, but little or none moves upwards to supply the organs 
of respiration. 

The evils from defective yentilation are then of great magnitude, 
and the continuity of their operation gives them a power and influence 
over the system which cannot be too minutely investigated. Few 
pause to consider the necessary consequences of 20 respirations per 
minute, 1200 per hour, or 28,800 in a single day and night, where not 
only a noxiow atmosphere is inhaled, and brought directly in contact 
with the bloodi but where also the state of the air diminishes the 
amount of discharge of those noxious products which the system dis- 
charges more and more largely, in proportion to the purity of atmo- 
sphere inspired. 

Bad ventilation, also, is as injurious to the mind as to the body ; and 
in its more aggravated forms not only induces headache and apoplexy, 
but, conjoined with other circumstances, is prone to favour that depres- 
sion which leads at times to low spirits, or even to suicide. 

If the progress of air be examined in a room of ancient date, where 
neither the doors nor windows are air-tight, an ingress of fresh air is 
almost invariably observed below, and an equivalent discharge of 
vitiated air above; the fire-place being in this case supposed to be in- 
operative and closed by an air-tight board. Stagnation is thus pre- 
vented» and a continuous, though subdued ventilation, maintained 
through the apartment, to an extent dependent on the magnitude of the 
crevices in the doors and windows, and the condition of the internal 
and external atmosphere. 

Again, if the fire be in action in the same apartment, the air in 
general enters by all crevices to supply the draught it creates, so that 
iu this manner also the freshness of the air is maintained. Farther, 
the great altitude of the open fire-place in ancient chimney-breasts 
sustains a very powerful circulation at a higher level than is commanded 
by low cottage 'grates in modern rooms, when the feet may be bathed 
continuously in cold air, while the head is placed comparatively in a 
warm stagnant atmosphere, unless crevices in doors and windows 
permit a considerable change. 

It is a matter of much regret that in many houses the supply of air 
b 80 perfectly inadequate, both for individual rooms and for passages, 
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that they act continually upon each other, the powerful ftre in one room 
overcoming the weaker draught in the other, and communicating 
through the passage, which is accordingly more or less fi!led with 
smoke, that is — carbonic acid g^s, mingled with various visible im- 
purities, particularly charcoal, oily, or other substances. 

Vitiateid air from lamps and candles, as well as from respiratioo, 
tends to ascend, though, as projected from the nostrils and the mouth, 
it moves, at first, more or less downwards, or in a horizontal direction. 
In experiments made on this subject, the temperature of air fhnn 
different individuals placed in a box lined with cotton and open above 
Bnd below, was found to be generally four degrees higher above the 
head than below the feet, (the box was suspended in the air), and, at 
natural temperatures, a current constantly ascended on every side from 
the person. Thus then it is obvious, that, if the natural movements 
of vitiated air in ordinary apartments be facilitated by one opening at 
the lower part, and another above, every room will ventilate itself 
miflBciently to prevent the more extreme effects that are so often observed 
at present. 

If the lower opening be diffused by extending it along the skirting, 
the current becomes more mild and equal and less liable to strike upon 
the person, so as to produce an offensive draught. 

If the upper aperture be led into a chimney flue, or into an inde- 
pendent flue warmed by its near position to a hot chimney,. its action is 
more powerful and more uniform than a mere aperture in the wall 
near the ceiling, and not so subject to modification in windy weather. 
If it communicate with a powerful chimney-flue, it works still better, 
except when the f)re declines, or the supply of fresh air is interrupted, 
a dangerous recoil taking place, and the upper aperture discharging 
amoke into the apartment : this defect may be obviated to a g^at 
extent, though not entirely, by the use of valves, unless they be regu- 
lated and adapted from time to time according to the varying circum- 
stances of the case. 

Two apertures, then, at different levels are the great essentials in 
each apartment, and so ample a supply to all staira and passages, thai 
they shall not borrow or draw down air from individual rooms, but 
give freely to all that do not draw their supply from an external source. 
The most serious evils from offensive draughts and currents may be 
greatly diminished by proper diffusion of the air, as well as by the previous 
eommunication of warmUi to it. Diseases from exposure to draughts 
appear principally to arise when the constitution has been heated 
excessively, in consequence of a defective supply of air ; hut, were a 
small aperture left continually open, the constitution could never aUain 
that extreme susceptibility of cold, and aversion to the slightest breath 
of air which so often accompanies too limited a supply, and that re- 
duction of the insensible cutaneous and pulmonary exhalations by an 
atmosphere loaded with moisture which leaves the surface of the lungs 
and skin unduly excited and turgid with a load of material that 
would have been dissipated by exhalation and evaporation with a better 
'Supply of air. 

When a ftre-place is in action, it necessarily complicates the Ten- 
Illation. But all cases of this kind resolve themselves into the following 
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The fini comprehendi those in which the fire-flue alone hecomes the 
diichaige of vitiated air. This cannot be considered the best, as, under 
iwdinary circumatances, the firesh air travels along the floor, and little 
rises to the head, where it is most largely required. 

In the second class, the evil effects of the' vitiated air which is prone 
la accumulate above the chimney-breast, are diminished by its being 
raised to a higher level than is now common, or by admitting the 
exiemal air from an aperture above, near the ceiling, so as to sweep 
across the apartment in its descent to the flre-place. 

In the third and best class, the chimney flue is reduced to a mini- 
mum, and carries off solely the products of combustion ; another supe- 
rior aperture discharging the products of respiration and of lamps and 
candles, while a free ingress of air prevents all interference of the Are- 
flue and the ventilating flues. This adjustment is carried still farther 
in some places by the union of the fire and ventilating flues, and by the 
provision of a sufficient local supply for the fire in its immediate vici- 
nity, which reduces greatly the general force of the current throughout 
the apartment. 

The above principles involve the more important bearings of the 
question of ventilation, so far as it affects the individual apartments in 
tenements occupied by the poorer classes of society, it being taken for 
(granted that the evils arising from defective (Iruinage, closets, and 
cleaiiiug, and a bad external atmosphere, have been removed. Prac- 
tically, then, a well-constructed window, capable of being opened above 
and below, realizes, when the fire-place is well arranged, all the essen- 
tials for effective ventilation in such apartments. Windows, however, 
are not recommended as affording the best means of insuring ordinary 
ventilation, though they may be resorted to with advantage when the 
weather is not severe, or under peculiar circumstances, and should 
therefore always be available when large supplies of air are required ; 
but for that more minute ventilation which the system requires and 
tolerates in the severity of the winter's cold, and at a time when the 
dryneaa of the air promotes rapid evaporation both from the skin and 
lungs, a much less extended opening is required, and one capable of 
mora minute and delicate adjustment to the ever-varying circumstances 
of the casei than a window can be made to command. The complaints 
arising from draughts and currents exist only when the movement 
of air becomes excessive, and is not suited to the temperament on 
which it impinges. The human frame is so constituted that a move- 
■lent of air is perpetually sustained around it by natural causes during 
life. Very cold air having a very gentle movement around the person 
may not be offensive, while a much warmer atmosphere moving rapidly 
may be productive of extreme annoyance. 

Taking these circumstances into consideration, with the fact that 
doors and windows appear generally, if not universally, to have formed 
no barrier against the most defective ventilation, great improvements 
may be anticipated when every apartment shall be provided with an in- 
dependent ingress for fresh air, and an egress for vitiated air, which, 
though small, shall be incessantly operating, much more capable of 
regulation, and one which can never induce those violent and extreme 
cbABges which are produced by the occasional opening of doors or win- 
.dowa thai may have been cloeed for too bng a period. 
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In the gfreat majority of caRes where any attempt at systemalic ven- 
tilation has been carried into effect in ordinary apartments, the crfijec- 
tions which have followed its introduction appear to have arisen pria- 
cipally from two causes, viz., the excessive introduction of fresh cold 
air, or its local movement arisinis^ from cold surfaces or defective diflTu- 
Bion, which might have been obviated by leading in the air at any more 
remote part of the room, or in any position, so as to admit of the first 
impulse being broken by a diffusion board, or by extending the aperture 
of ingress along the skirting. 

Another cause which appears to have retarded considerably the in- 
troduction of ventilaiiou in ordinary opartments, is the idea that some 
special force or power is required for this purpose. It is true, indeed, 
that a power is required ; but nature has provided this power in the 
movements which the warmth of the person necessarily induces in the 
air which it vitiates; and hence, if the natural movements of vitiated 
air in ordinary upartinents be not opposed and resisted by the atwence 
of apertures at those levels where air, if left to itself, will enter or 
escape, the discharge of vitiated air upwards by ordinary currents is as 
fixed and certain as the descent of water by its natural gravity in drain- 
ing operations ; and, if a modification be induced in apartments by 
kindling a fire, still, if the chimney^flue be not excessive in size, and an 
adequate supply be given for it, as well as for superior ventilation, 
these natural movements will be sustained, and proceed in harmony 
with the functions of the system. 

Apertures such as are now adverted to may not command the ex- 
tended movements that give the most complete ventilation that machi- 
nery, furnaces, and other arrangements can sustain: they may be 
rendered more or less irregular by the action of the wind ; but, without 
indudng severe draughts, they will remove the extreme evil that induces 
BO large an amount of weakness, disease, and death, and it is this result 
that is necessarily most important to society. 

It is also important to know that mere openingrs operate in another 
way than by facilitating ordinary currents, according to the relative 
pTMSure within and without in any apartment, though this second mode 
of action is to be regarded principally as an auxiliary force, in respect 
to its power of changing the atmosphere in any apartment, however 
important its functions may be, where the air comes in direct contact 
with the living frame. So careful has nature been in the aecnritiea 
taken to prevent any stagrnation of air around the person, that, besides 
the movements dependent on an alteration of the specific gravity of 
each Buccessive portion of air that is received into the lungs, or brooghc 
in contact with the surface of the body, a power of penetration, revealed 
in modem times more especially by the experiments of Dalton and 
Graham, is found to be incessantly in operation, promoting natural 
ventilation, and discharging vitiated air from every place in which it is 
prone to accumulate. This force operates in every direction with a 
power superior to that of the pressure of the atmosphere, and its 
tendency is slowly to diffuse all gases and vapours through each 
other, whatever may be their difference in specific gravity; its 
action is never arrested except where air-tight barriers are interpoaed 
Ixtween one portion of the atmosphere and another. Henee, then, 
where internal and external temperatures approximate eo cloaely ai to 
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reduce the mofTementa that coramonly ensue between the atmosphere 
within and that without, and even where they may be reversed (as 
when a higher temperature prevails externally than is found within), 
•till the power of penetration between (he particles of different gases or 
rapours never ceasea to reduce the intensity with which they may be 
prone to accumulate in any individual place, provided a communication 
be maintained between it and the external atmosphere. 

VENTILATION OF PUBLIC BUILDINGS. 

The same defects that prevail almost universally in the public 
buildings in other districts are equally conspicuous in the public build* 
iuga in Newcastle, Sunderland, and other towns in the north of 
England. Churches with galleries near the ceiling — schools receiving 
vitiated air from other schools — one with vaults below it for tlie reception 
of dead bodies, and cases of recently erected buildings without a single 
aperture for the ingress or egress of air, beyond those which doors or 
windows afford, all attest that, even in this mining district, the ven- 
tilation of public buildings has assumed no regular nor systematic 
shape. Out of ten churches, chapels, and meeting- houses in Sunder- 
land, two had been the subject of special arrangements for ventilation. 
In severe weather, the large windows in public Imildings produce great 
severity oi local currents which double glazing can alone remove. 

In few places, for the most part, could ventilation be improved with 
greater facility than in churches. The figures in the plates indicate the 
more important circumstances that rei|uire attention, excepting those 
cases where the condition of a churchyard, or l)odies placed under a 
church, ailect the purity of the air, and prevent the appropriation of 
ports of churches that would otherwise often be of great value for 
warming and ventilation. 

But in no public buildings did systematic ventilation appear to be 
so desirable as in schools, where the long period spent in them, as well 
as the age of the pupils, and the numbers so ofieu crowded in a given 
apace, renders them peculiarly prone to suffer from a stagnant atmo- 
sphere* It may be generally observed in schools that the atmosphere 
ia otien conaidered pure and wholesome by the teacher, when a stranger 
entering the school may perceive an impurity of which the occupants 
of tlie room are altogether unconscious. The same may be observed 
ia all places where the atmosphere is comparatively fresh at the com • 
mencement, and deteriorates so slowly and equally that, unless it be 
eoutraeted with the external atmosphere, it of\en attains a state in 
which it renders every exertion irksome and fatiguing by the extent to 
which it impedes the functions of respiration, whose due operation is 
•o essential to any continuous exertion, eitlier of mind or body. A 
feferenoe to the plates will explain tlie common causes of failure in the 
ventilation of schools, such as were observed in the northern district, 
and the principles on which their right arrangement in this respect 
depends, where no special mechanical nor heating power is used for 
miataining forced ventilation. In no schools, at the {)eriod when those 
in this district engaged my attention, was so much illness found to 
prevail as in some of the schools in Durham. In the Blue-coat School 
there, out of 887 boys, about 60 were on the sick list ; and in the 
girls', school} immediately above it| there were more than 20 unwell 
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among 884. These are the numbeni stated to me by Mr. George 
Goundry, the master^ whom I requested to infnrn me on the subject, 
iifter I had inspected both schools, which were entirely devoid of any 
system of ventilation beyond what doora and windows afforded. Most 
of the pupils were unwell with scarlet fever, which prevailed very 
widely in Durham at that time. It was reported generally to have 
been mild, but I ascertained that in some places at least it had been very 
severe, two and even three deaths having occurred among young 
persons in individual families. 

In an infant school in Durham, to which my attention was directed 
by Mr. Fox, 30 children out of 90 were absent from illness (scarlet 
fever). There were no means of systematic ventilation ; a slaughter- 
house and a piggery were noticed opposite tlie principal window. 

Great errors are often made in schools, where rooms intended at 
first only for a few individuals are crowded subsequently to an extent 
altogether incompatible with the original provisions made for venti- 
lation. Cases have come under my notice in other districts where 
three and four times the number of pupils, for whom ventilation was 
originally provided, have been introduced into the school-room. Some 
of the schools in the northern district appeared to me to be as crowded 
as any I have seen in other places, and certainly th^ general impression 
which they conveyed was, that if any buildings siiould be subjected to 
inspection, in reference to their arrangements for ventilation, school- 
rooms pre-eminently present themselves for consideration, not only 
from the powerful effect which ventilation must have upon the health 
of pupils, bat also from the influence which the maintenance of a pure 
atmosphere, and the example of the simple manner in which it may be 
Bustained, must exert in disseminating widely throughout the whole 
community a practical knowledge of means, that are equally appli- 
cable to the habitations of the higher classes and the dwelling^ of the 
poor. 

In public buildings in general, where extreme transitions, such as 
are observed in the Houses of Parliament and in Courts of Law, do 
not come into operation, it will be found that the leading objections to 
ventilation depend essentially on the ingress of air being too generally 
permitted without that nice adaptation to the circumstances of the 
moment which the state of the constitution may demand ; and there- 
fore, so long as proper means of diffusion are not secured, nor the 
supply of an adequate amount of heated air in cold weather, public 
buildings in the northern district cannot be expected to difier much 
from those in the metropolis, where so many specimens are afforded 
in which the principal source of heat arises from the returning cunvnts 
of vitiated air, warmed by the combustion of gaseous products from 
lamps, candles, or respiration, and descending and ascending again 
and again in circling movements to the source of contamination, 
instead of being discharged at once, on their first ascent, to the 
ceiling. 

INTERMENTS. 

Though the quaetion of interments was not a special object of ta- 
quiry, not being included in the terms of the Commission, while it 
JbroMd a separate object of inveatigation wit^ others wb^aa atteation 
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WM cicloBiTely derotttd to this Bubjeet, it is ineumbent on me (o Btite 
that numenms cases presented themselves where the state of the grave* 
jsrds formed a very serious sobjeet of complaint ; and to mention more 
perticulariy that at South Shields, the grave-yard had become so 
crowded with bodies that it was covered to the depth of two or three 
leet with gravel, which has in the mean time diminished the evils arising 
from it, whatever may be the ultimate result. It may be also proper 
to refer to the local report on Sunderland, where two very objectionable 
practices appear to prevail, viz., the deposition of bodies in vaults 
under a school, and the deposition of bodies in vaults adjoining a 
chapel, where they are not covered with mould, but permitted slowly 
to decay. Such practices are not restricted to the places now men- 
tioned. From both the vaults referred to above most offensive ema- 
nations are discharged. 

ACCIDENTS BY FIRE. 

Accidenta by fire were found to be so rare in the northern district, 
and to be accompanied in general by losses so comparatively trifling, 
that it is not deemed necessary to offer any further remarks on this 
subject than will be found in the local reports. The paucity o{ acci- 
dents by fire appear to depend on the nature of the manufacturing 
operations generally not being such as to involve much danger friim 
fire, while the substantial manner in which the fire-flues of individual 
habitations are built reduce greatly the risk of fire from chimney-flues. 
In none of the towns, however, did the inhabitants appear to be satis- 
fied with the arrangements in force for the prevention of fire; all were 
anxious that more systematic measures should l>e adopted than have 
hitherto been introduced. The local reports contain difierent sugges- 
tions on this point, several of which may be advantageously carried 
into operation in connexion with any more extended measures for the 
introduction of an ample supply of water. 

The applk»tioir of hose to fire-plugs, where the water is subjected 
to considerable pressure, has been the subject of experiment in New- 
castle since my visits there, and the results appear to have been, so far 
as they went, very satisfactory, and much more promising than had 
been prevumsly anticipated. 

NUISANCES. 

This question is one of much greater practical importance in the 
iiorthem district than the preceding, from the extent to which nuisances 
prevail, and the severity with which they affect both life and property. 

The most extensive nuisances are unquestionably those arising from 
defective sewerage, drainage, and cleansing, and these having already 
been the subject of remark, we shall pass to those which have not 
been so particularly adverted to, afler stating that private slaughter- 
houses in crowded and populous districts, formed on the whole, the 
most extreme subjects of complaint, and to such an extent do they 
prevail, and so little are they confined to particular sites, that one "of 
the worst cases occurs in a central street in Newcastle, or at least 
immediately adjoining it. 
. Or. Cargill, u referring to this subject, states :— - 
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" The most intolerable, and perhaps the moBt unhealthy nuisance of the 
many exiatini; in Newcastle, is certainly one resulting fiom a slaughter^ 
house situated in the very centre of the most fashionable part of the town. 
It is close to Grey-street ; the nuisance consists in the presence of great 

Quantities of animal matter, the offal of the beasts, closely heaped up in a 
eep narrow kind of ash-pit adjoining the slaughter-house, and these left to 
putrefy, until the reservoir is full, and the liquid contents stream down the 
lane (High Friar-lane), and fill the air in the neighbourhood with an odour 
so fearful that no words can express its effect. No case can more loudhf 
call for the removal of all slaughter-houses without the limits of the town. 

In ill-drained and low-lying districts slaughter-houses very often, if 
not always, sustain a perpetuul malaria around the neighbouring habi* 
tations ; they are a fruitful source of fever and other diseases, and, in 
short, any reference to the local reports will show their universal pre- 
valence in towns, and a strong expression of the opinion that they 
ought to be subject to suitable restrictions, and placed on a new and 
systematic footing, such as may equally prove a pecuniary saving at 
last to those who use them, and relieve the public of a most offensive 
source of annoy once and disease. 

Dense black smoke from manufactories prevails to a great extent in 
Newcastle-on-Tyiie, at Gateshead, and at North and South Shields. 
These towns suffer not only from the emanations in their immediate 
vicinity, but also from those which they convey to each other through 
the valley of the I'ync, and from the numerous steam-boats that ply 
upon the river. In the lower parts of Newcastle and Gateshead the 
amount of black smoke is sometimes extremely great ; and, as explained 
in the plates, the peculiar position of the valley of the Tyne renders it 
prone to retain black smoke and other offensive emanations, though a 
much purer atmosphere may prevail in the principal streets at higher 
levels. 

At Sunderland, large manufactories to the west, from their unfor- 
tunate position, affect the atmosphere of the town to a considerable 
extent, the prevailing winds conveying the products that are evolved 
from their chimneys to the town. At Durham and at Carlisle, the 
atmosphere is comparatively free from dense black smoke ; a very 
lofty chimney from the principal manufactory in Carlisle couveya the 
principal portion that is produced there to a distance from the town 
before it is deposited. The great causes of the production of dense 
black smoke are irregular and unequal firing, and the projection of 
large quantities of coal upon red hot or white hot fuel, where the 
density of the bed of cinders prevents the ingiess of that amount of 
air which would, under other circumstances, consume the smoke, if 
previously heated to a proper temperature, and not deprived of too 
much oxygen in its progress past the fire-bars and through a thinner 
bed of fuel. 

It is scarcely possible to watch any of those furnaces that produce 
the densest and the blackest smoke without observing, that its evolu- 
tion is intermitting, distinct periods in general elapsing during which 
little or no smoke escapes. There are numerous furnaces where, when 
the mode of managing the combustion permits the stoker to attend to 
the old established rule of placing the fuel on the dead plate, between 
the furnace-door and the furnace-bars, a large portion of its gaseous 
products are discharged before it is projected on the fire4)Br8| and con- 
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snm^ in sncli a manner that little or no smoke ts ultimately evolved 
from the chimney-top. With such resources alone, particularly repfu- 
larity of firing, and the frequent introduction of small portions of fuel 
insteiul of the careless mode of adding large quantities at a time, great 
inprovementa may be anticipated were the ordinary stokers more fre- 
quently instructed in regard to them, and compelled (or encouraged 
by 8 small premiam dependent on the saving of fuel they might thereby 
efiect), to be much more vigilant and active in carrying them into suc- 
cessful execution. 

From the abundance and economy of fuel, and the extreme density 
of smoke from some of the manufactories, less attention perhaps has 
been paid in this district to the means of preventing smoke, than 
might have been otherwise anticipated ; revolving grates, machinery 
for feeding the fire, a blast of air, whether induced by machinery or 
a flow of steam, vibrating furnace-bars, and many of those endless 
variations in the ingenious contrivances that have been sug^reftted, for 
preventing smoke, including the use of coke or anthracite, were not 
expected to be favourable objects of attention among manufacturers in 
a district where the presence of smoke has been so long proverbial. 

Of other nuisances prevalent in the northern district, the most 
marked and offensive are those from the dischargee of acrid acid fumes 
prodoced in manufacturing operations, and those developed in Prussian- 
blue manufactories and other similar establishments where animal 
matter is subjected to heat in various chemical operations. 

It may be aasamed from the nature of the manufactories along the 
banks of the Tyne, tliat from 20 to 50 tons of muriatic acid gas are 
evolved daily. Latterly a portion of this acid has been condensed in 
some manufactories and discharged into the river, instead of escaping 
into the external air. When largely diluted it may be considered 
rather as beneficial than injurious, if thrown into a river at a point 
where it is charged with animal and vegetable refuse. Its final ten- 
dency is to unite with potash, sodo, lime, or any similar substance 
that may not previously have been combined with an acid. When 
muriatic acid is discharged into a stream too small to afford the requi- 
site dilution, it may not only prove highly injurious from its corrosive 
qualities, but tend to render the water haid by dissolving lime or other 
earths. 

The muriatic acid gas now under consideration is the same material 
which has long been familiarly known under the name of spirit of 
salt, when combined with water and condensed into the liquid form. 
It is eminently acrid, and corrosive of animal and vegetable matter ; 
has a great attraction for water, and tends ultimalcly to fall in combi- 
nation with it in exceedingly minute drops, if nut diluted to such an 
extent as to be dissipated in the external atmosphere. This deposition 
is similar in quality to the corrosive spirit of salt, thouj>:h it may be 
associated with a much larger quantity of water than exists there, and 
vary indefinitely in its corrosive power according to the relative pro- 
portion of acid and water. The nuisance is by no means confined to 
the banks of the Tyne, but may be traced generally in all great manu- 
fiicturing districts. Its vapours are suffocatinir, even when largely 
diluted, and may o(\en be traced at the distance of miles from the 
manofiMtorj where they are evolved. 



46 Nuuaneetfrcm Manufacicries. 

The eiient to which these vapoura iMroduce iiyorious eActs on^he 
banks of the Tyne may be gathered from the great extent to whidi 
they have been the subject of legal investigations, and from the hdL 
that an association of farmers and landowners was formed for obtaining 
compensation for the injurious effeots produced by this acid upon the 
neighbouring vegetation. 

Muriatic acid is as injurious to health as to vegetation. But the 
difficuUy of dealing with this question in many cases, where the 
labouring classes are largely dependent on such manufactorien for 
employment, will be abundantly obvious ; and in South Shields, the 
curious anomaly is presented, however natural it may be under the 
circumstances of the case, of a public meeting having been called at 
which the inhabitants declared themselves in &vour of certain manu- 
factories from which this nuisance proceeds. 

Similar feelings are necessarily entertained, to a greater or less 
ettent, in respect to all nuisances arising from manufacturing opera- 
tions, where a large population is dependent on them, and point out 
equally the difficulty that must often attend the obtaining of evidenee, 
however strong the case may be, and the necessity of some neutral and 
impartial authority examining into the circumstances of ihe case. 

It is fortunate, however, that this gas may be condensed very 
effectually by streams or showers of water, particularly if charged with 
lime or chalk, and that processes have been successfully instituted 
which hold out the prospect that, when a larger experience shall have 
given more minute information as to their operation, those who suffer 
from this cause may expect to see this source of nuisance more effec- 
tually obviated, and the manufacturer permitted to continue his 
labours with less injury to the health either of his workmen or his 
neighbours. 

The other nuisances that are most frequently the subject of com* 
plaint arise from glue and Prussian-blue manufactories, where, to use 
the terms in which the latter are commonly described, '' they burn 
horses* flesh and bones, and boil blood.'' 

Tanneries, also, ore frequently the subject of complaint, more espe- 
cially when the tanks are emptied into open sewers. The following 
statements embody the complaints of six out of twelve men, taken 
without any special selection from the flax-spinning mills of Messrs. 
Clark, Plummer, and Co., who employ about 70 men and ISO women. 
The other six, of the twelve to whom questions were put, did not 
suffer so much from the state of the external atmosphere around their 
dwellings, except where open sewers, or the total absence of sewers 
and drains, added additional impurities to the external air. 

1. ^^ Complains much of the open sewer in front of the house, espe- 
cially when the tanneries above open their tanks.*' 

2. ''Complains of the Prussian-blue factory and boiling blood. 
His wife had typhus fever two years ago, and has been sickly since." 

3. '' Is in bad health ; had fever six mouths ago, and complains 
much of the open sewer in front of the house." 

4. '' Has a wife and eight children, and is often forced to shut the 
door and windows in consequence of the smell of the glue and Pnianan- 
Uoe mannflMtories/' 

5. '' Is married, and has a family ; his wife is ttowelli Tery much tft 
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when the wind blows from the Pnusian-bUie mftirafactory, and he 19 
forced to keep windows and doors shut.*' 

6. *^ Has a wife and six children, the ag^e of the oldest is 15 ; his 
wife is delicate, and comphiins of the damp in the house, and of diffi- 
culty of breathing at night. Water from the tanneries filters into the 
house.** 

These details haw been forwarded to me by Mr. Wilkinson, who was 
kind enough, at my request, to make an inquiry into this subject afler 
I had noticed the condition of the atmosphere. As mauy of the habi- 
tations subject to such nuisances from manufactories are also oppressed 
with the deleterious emanations arising from defective drainage, 
sewerage, and cleansing, a great anxiety to exclude the external air is 
a very natural consequence ; and difl&eulty of breathing in such exam- 
ples may be produced as mnch by a deficiency of oxygen and the 
presence of carbonic acid, arising from respiration, as by the direct 
aclbn of noxious products tbat may have entered from without. 

The importance of controlling all such manufactories will not be 
questioned when they are snrroanded by densely^crowded habitations, 
independently of the annoyance which they may give to those at too 
great a distance to be seriously afiected by them. The illustrations 
given in the plates show the manner by which ail offensive emanations 
arisiflg from snch manufhetories may be effectually consumed. 

Tile only other cause of nuisance which it is necessary fbr me to ad- 
vert to in this pisce are lead-works, which are mentioned by Mr. 
Newton in the following terms : — 

" There is one source of disease which I should like to see removed , that 
is the lesd-works. This is a source of great expense to the rate-payer, and 
of incalcnlaUe suffering to numbers of the poor, who become, in conse- 
quence of paralysis, permanently disabled, and are cut off. We see the 
poitonous eflbot of this agent in all its fbrms.*' 
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In the following illustrations, it is endeavoured, by the use of pink 
and blue colours, to convey a more precise idea of the movements of 
air in ventilated apartments, of its stagnation in others, and of the 
motion of air in ordinary rooms. Among a great mass of society, to 
whom the question of ventilation ought to be most interesting, so little 
knowledge exists as to the nature of the atmosphere, and of the evils 
tiiat arise from neglecting its relation to the human frame, that too 
mnch attention cannot be paid to any means which may assist in ren- 
dering its influence more easily intelligible. 

Pink Ink tndicatei fresh atr, and 
Blue Ink indicates vitiated air. 

Purple tints J produced by the intermixture of the others^ show the 
mixture of the fresh and vitiated air. 

It may atoo be proper to remark, that as these illustrations are in- 
tended to point out leading considerations, mere details of adjustment 
have been sacrificed in the figures, wherever it was necessary, from any 
tatefferciica that might hav« rendered less .distinct the movements^ 
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which they are intended to explain. In particular, it i^ necessary to 
remark — 

1. That all apertures, communicating directly between apartments and the ex- 

ternal atmosphere, are supposed to be controlled bj valves. 

2. That all ingress apertures terminate in diffusing surfaces proportionate to the 

effect which it may be intended to sustain. 

3. That illustrations of the influence of local currents, produced by ice*cokl glasiy 

have been omitted ; they can be remedied, where this is essential (in all eases 
it is desirable), by double windows, or moderated by transparent calico or 
gauze. 

4. The area for the ingress and egress of air, and for the discharge of smoke, is 

not specified as, in old and new apartments, the ever-varying details of local 
structure, exclusive of constitutional peculiarities among the inmates, give an 
equally varying influence to apertures of the same size. As a general rule, 
however, it may be stated that, in a room from 12 to 14 feet square, occupied 
by from six to twelve persons— 

a. An aperture of one foot area for the ingress of air, and one foot area tot 

egress, may be considered sufficient in moderate weather, if they ase 
favourably disposed for promoting the movement of air. 

b. Apertures of three or four inches square will relieve such apartments of 

the most extreme stagnation. If such apertures work well, passing 
into, or near warm flues, they are as large as the majority of persons 
will tolerate in winter weather, unless the air be warmed previously, 
or well diffused at its entrance. 

r. In siunmer weather, the opening of a window may be necessary to give 
the same amount of relief which the small aperture affords in winter. 
The air, after being led into an apartment, cannot be too largely dif- 
fused, as explained by the figures, before becoming generally distri- 
buted through it. 

e, A well-eonstroded fire* place flue should not exceed 9 by 4^ inches area, 
unless a much larger fire be required than is necessary for an apiirt- 
meut such as has been mentioned ; it is presumed that smokeless fuel 
alone is used, if the flue be not straight ; where circular flues are 
introduced, they may be made still smaller. 
/• Valves in the chimney flue, and in the ventilating apertures, can alone 
secure the varying adjustments which the varying state of the con- 
stitution demands. 
g. Where ventilation is su8taine<l by forced measures, or by the continuous 
heat of a kitchen fire, or any equivalent arrangement introduced for 
the purpose, much smaller apertures are sufficient for the ingress aad 
egress of air than are otherwise necessary ; the continuity and power 
of action compensating for the smaller dimensions. 



PiJLTR I. — lUustraium of a Fiery Heap^ and of its proximity to a 

downcast Ventilating Shaft. 

Plan illustrating^ the extreme proximity of fiery heaps, not only 
to dwelling-houses, but also to the downcast pit of some mines, 
and the contaminated atmosphere to which they are consequently sub- 
ject whenever the wind may incline in their direction. Though the 
mass of ashes that may have been produced in the course of a loog 
aeries of years is usually denominated a fiery heap, the combustion 
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commonly extends meTely on part of Ihe outskirts, as indicated in the 
figures; otherwise the mat^nituHe of the evil would render more clearly 
iotelh'gible the necessity of puttingr a stop to it. (See page 1.) 

Pljltb II. — lUuttraiioHS oftlie Ventilation of Mines. 

Fi^. 1 (Longitadinal Section) ^ives a general yiew of the atmo- 
sphere in goaves which have been for a long period undisturbed, and 
which extend in endless forms in different mineo, occupying a small 
space in some, while in others there is good reasuti to l)elieve that they 
extend over 100 acres. The more nearly they border on the air- 
passageSj where a current is sustained, the larger the amount of atmo- 
spheric air and detonating mixture in proportion to the explosive fire- 
damp. A perpetual movement appears to take place between every 
crevice in the goaf and the ventilating passages without ; fire-damp, or 
a detonating mixture passing into the latter, and atmospheric air into 
the goaf. When there is a sudden fall of the barometer, the contents of 
the goaf expand, and they effect a partial discharge into the ventilating 
chambers, vrithont a corresponding entrance of fresh air into the goaf. 
I^is movement is reversed to a certain extent, and the goaf may absorb 
a proportional quantity of air, for a time, from the air-passages when 
the barometer rises. The discharj^e from blowers must affect all these 
movements, when the quantity discharged is extreme. The clear part 
of a goaf^ from which I took this illustration, was almost inaccessible 
in many places, from the broken coal and other debris over which it 
was necessary to pass. When the safety-lamp was held in the inter- 
mediate portion, a continual series of gentle explosions took place 
within it, each following the other in quick succession^ and being ac- 
comiwnied by the descent of a blue flame from the upper part of the 
lamp to the name around the wick. 

Fig. 2 (Section), and Fig. 3 (Plan), illustrate one of the more 
common positions in which the miuer works, the leaknge through tim 
brattice, and the fact that the air where he works (at a) may almost 
stagnate around him, when u feeble movement only is observed in the 
air following the course indicated by the larger arrow. 

Fig. 4 (Section) shows the comparative size of corfes used indifferent 
mines and shafts ; the larger the corfe the greater the obstruction to the 
ventilation of the pit. 

When the brattice leaks, the fresh air, descending by one-half of a 
shaft, escapes through the openings into the other, and im])edes the 
vcntilalion to an extent proportionate to the amount of leakage. 

Plate III. — General Illustrations referred to in the Remarks on the 
Habitations and Occujmtions of Coal Miners, 

Fig. 1 (Plan) is an explanatory illustration, showing the comparative 
purity of air at its entrance, and its vitiated -condition as it leaves the 
mine. The greatest difference is observed in the amount of exertion 
and fatigue which the system can bear in the fresh air, and that which 
caii be sustained by those who are always labouring in the vitiated air. 

Fig. 2 (Plan) shows the usual course adopted in numerous mines, 
and the splitting of the local current into three different brandies, 
which coalesce again in their progress through the mine. 

Pig. 3 (Plan) will explain to those who may not have studied the 

▼01. ir. " 
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minute details connected with the working of a mine, that acecNndinfC to 
local circumstances and the adjustment of valves, the miner may be 
placed in a brisk current ^f air communicating directly between the 
downcast and upcast shafts, or that he may be lupf^ied with air in a 
current more or less languid, according to its distance from the auun 
current, and the ol)stacles which it may encounter in its progress from 
numerous bends and turns, as well as other circumstances, parlicutariy 
the interception or reduction of the power of the current by the extent 
to which it may be permitted to branch off into other channels. The 
channels 2, 3, 4, 5, 6, and 7, on either side of the main channel, aie 
successively less and less favourable to the progress of air. Every 
channel, in pro{)ortion to the other channels in action, the number of 
miners present, and of lamps or candles, the quantity of gunpowder 
exploded in blasting, and the number of vitiated air-channels that com- 
municate with it, including any addition of fire-damp or carbonic actd, 
becomes necessarily more and more vitiated, and more oppressiYe to the 
workmen. 

Fig. 4 (Plan) illustrates one of the great objects which it is desirable 
to attain in the ventilation of mines, should it be practicable to make 
many small shafts, or a great central discharge receiving vitiated air by 
short air-courses from every part of the mine, shaAs being sunk in 
greater or less numluT at the circumference, as at (a), to afford the 
necessary supply of fresh air. 

Under present circumstances a perpetual leakage occurs from the 
goof, which discharges vitiated air into the ordinary workings, where a 
separate exit by a pipe, or a dumb shaft , as it is often termed, does not 
remove the air from the gonf by independent channels. 

The great object in fiery pits must be, to secure safely in the work- 
ings ; and a central vitiated air-shnf\ from a goaf, worked powerfully 
by machinery on the surface, when its own ascending power may no'. 
be sufficient, would he assisted by the natural lightness of the fire-<famp, 
and'the workings would thus discharge vitiated air into the goaf, 
instead of the latter tending generally to contaminate them. Tlie ex- 
treme importance of additional shafts for improving the ventilation of 
coal-mines, renders them objects of the highest practical iniportance. 
Were premiums given for the application of steam-power to the sinking 
of shafts, and the introduction of screws, stamping-hammers, and other 
apparatus, adapted for workings through soft or hard materials, the 
boiler of the engine being worked above ground, while the engine and 
apparatus descended with the progress of the shaft, the great expense 
'6f linking shafts might be reduced. 

Plate IV. — General Illustrations of the Progress of Air in Schools 

where it wasfotma most offensive. 

Figs. 1 and 2. (Plan and Section.) — ^These illustrate the general pro- 
gress of air, in a school in Durham, where there was a great amount of 
sickness, the air entering on one side, traversing the school, and finally 
escaping at the other side. Though a constant movement was effected 
by open windows, the vitiated air from the larger portion of the school 
was; the only supply received by the junior pupils, who occupied an 
elevated platform. The f^ures are not drawn to scale, but give my 
recollection of the circumstances of the case as I found them ^n ex- 



MAiiiitioii. Ihe wlndowB marked on the plan indicate thoae that were 
opam* 

Figs. 3 and 4. (Plan and SecUoo*)— -Thcae point out the progress of air 
iVoDi a aehool in Sandgate, Newcaatlc, which formed the only source of 
iKpply U> A aehool for junior pupiia above it. 

Figa. 6 and 0. (Plan and Section.) — ^These point oat the general 
oOttdhion of air in aehoola ventilated by windows alone. 

Plate V, "^General lUuiiraiion of Fire-places, 

Tha figures in this plate show the usual progress of air in a well 
and in an imperfectly constructed fire-place, and they are introduced to 
show more precisely than mere verbal explanations the leading circum- 
aCaiieea that should be kept in view in determining the ventilation to 
be aoatained in any apartment where a fire*place is in action. Return- 
ing aoioke, particularly when fires decline and tlie supply of fresh air la 
imperfiKl, is a frequent cause of a vitiated and oppressive atmosphere 
in the habitations of the northern district ; but not» perhapis to the 
same extent aa in otiwr places, from the more powerful fires usually 
sustained, and the greater moving power accordingly which the chim- 
ney-flues acquire. The giteuter the Veduction in the chiinnev-ilue, in 
proportion to the amount of fuel consumed, the less the olFensive 
draught in the immediate vicinity of the fire-ploce. The greater the 
amount of air he«ted by the fire-place before entering the rooni, the less 
objectionable will its movement be in its progress through the apart- 
ment (See pages 87 and 38.) 
In figs, 1, 8^ S| 4, o^ indicates the entrance of air by a special flue. 

b^ the warming chamber. 

€?, a porous dado» receiving the warm air and 
distributing it through the apartment* 

dy a direct supply to the fire. 

e^ a moveable blower. 

^ the fire-flue, 
r, regulating fire- valve. 

ly tlw aHh-pit, closed at all times in front of the 
fire-place, except on removing ashes. 
In this fire-place, irou is avoided in immediate contact with the fuel* 
wherever it is practicable, with a due reference (o the structure of the 
grate. 

Figs. 5, 6, 7, and 8 point out one of the most common forms of de- 
fipctive arrangementa in the construction of grates, intended to dimiuish 
ex ce aa i v e draught at the fire-place ; o indicates iron in the grate k to 
an eitent that prevents brilliant combustion, and renders the fire prone 
to be extinguished sooner than in those cases where the fuel la in con- 
tact with bricks or fire-clay lumps ; m, the valve, which is generally 
ifast, and n the opening by which the products of combustion usually 
escape, the position of the inclined plane on either side favouring the 
diacharga of vitiated air into the apartment. 

PjUATH VJ.— General JZ/i»<i\i/iofi«-- continued. MisceUaneaus Ptgnree, 
MavemeHis in the external Atmosphere. Ventilation of Gas-lamps. 
Fig. 1 points out the movement of vitiated air from a fiery heap« 
when the alBiosphere ia comparatively ealm, the aacanding producta of 

b2 
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oombastion retarnin^ in ever-varying circles to the level of the gfrmind, 
according^ to their temperature, and the amount which does not escftpe 
at once by diffusion into the surrounding air. 

Fig. 2 illustrates the manner in which vitiated air is prone to be 
beaten down into the valley of the Tyne, a rapid current passing over ii 
at a considerable elevation, without causing that change which might 
have been at first anticipated, and permitting it in many cases to flow 
at right angles to the pure air above. This movement of vitiated air 
may be traced in innumerable streets, lanes, squares, courts, and alleys, 
and often affects very powerfully the quality of air observed on one 
side of such places, while, on the other, the air may be comparativeiy 
fresh. 

The ventilation of gas-burners may be effected by an upward move- 
ment in the manner indicated in fig. 3 (Plate VI.)9 where the products 
of combustion are represented as passing from a common argand into 
a chimney-flue in tiie manner indicated in fig. 8 (Plate VIII.) ; or they 
may be made to descend in an opposite direction, as pointed out in 
fig. 4 (Plate VI.), where the ventilating tube descends through a atone or 
other protected table to a similar flue, whose power determines! the 
downward draught, the ascending *or descending burner being modified 
indefinitely according to the special circumstances under which it is 
used and the effect which it may he intended to produce. 

Considerable expense is at times incurred in the adaptation of glasses 
to such ventilated burners. To obviate this, the radiating burner is 
recommended, in which union-jets are so arrang^ed that a powerful and 
smokeless flame can be maintained of any intensity almost, according 
to the number employed. They may be disposed in various ways, 
as (in figs. 5 and 7, (corresponding with the plans, figs. 6 and 8). 
The union-jet, in which opposing currents of gas flash into a thin 
sheet of flame, at right angles to the plane in which the currents pro- 
ceed, always gives a comparatively white light. In cases where the 
argand is said to be much more economical in producing light, it will 
be found that it has been stinted of a proper supply of air, and burns 
with a light more or less of a reddish hue, according to the deficiency 
of combustion, dependent on too small a supply or an imperfect appli- 
cation of atmospheric air. 

Plate VII. — General illustrations — continued. 

The greater number of the cases explained in this and the following 
plates illustrate the leading circumstances connected with ventilation 
to which my attention was directed by members of the local committees, 
in examining individual apartments, aheady built, and give examples 
of the nature of the inquiries usually made during the progress of my 
Tint, and the varied and limited measures which different individuals 
were disposed to adopt 

Case 1.— No ingress can be permitted at the sides, and no egren 
above ; the common fire-place is all that is available for the discbarge 
of air, and it cannot be pierced above the chimney-piece. An aperture 
may be made opposite the fire-place, but it cannot be higher than two 
feet above the floor. 

Ant. Fig. 1 (Plan).— The ventilation wiU never be aatlefaeUiry if 
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(he room is crowded. The profess of the air will be directly from 
the ingress to the egress by the ifire, at a low level ; unless revolving 
currents at a higher level than the chimney-piece may or may not 
produce a sufficient mixture with the leading current below, to sustain 
a proper atmosphere. 

Case 8. — The ingress of air can be permitted only at the same place 
at in the preceding case, but there is no objection to subsequent dif- 
fasion; and it is an object (o sustain a general movement of air 
throughout the apartment, and to reduce .to a minimum the strong 
currents in the immediate vicinity of the fire-place, such as must 
ensne in Case 1. Superior apertures cannot be agreed to either for 
the ingress or egress of air. 

Ans. Fig. 2 (Plan). — ^The ventilation will be imperfect to a certain 
extent, as in the preceding case, from the want of a superior aperture. 
The higress of fresh air by a flue, immediately adjoining the fire-place, 
will reduce, in proportion to the amount admitted there, the severity 
of the current impinging on any one near the fire. By opposing a 
bijard to the ingress, the entering air may be diffused to any extent 
around a porous skirting, according to the amount of escape that may 
be permitted from it at different places. 

Ckue 3. — A single aperture alone can be permitted both for ingress 
and egress of air; it is required to ventilate as much as circumstances 
permit, no chimney being in operation, and doors and windows being 
too air-tight to permit of any discharge. 

Ans, Fig. 3 (Section). — Let the aperture be rande at the highest 
part, of a magnitude proportionate to the amount of discharge de- 
manded. A current will enter in general by the lower portion of this 
aperture, while a corresponding current passes outwards by the upper 
portion. This movement will always be induced when the air in the 
interior of such an apartment is warmer and lighter than the external 
atmosphere. No ventilation, however, can be expected under such 
conditions, where the atmosphere within is colder and heavier than 
that without; the air will then remain stagnant, in the same manner 
as water in a well. (In this case were an aperture made below alone, 
then an interchange might be expected, as the warmer and lighter air 
would enter and ascend, displacing the colder air through the lower 
part of this lower aperture.) 

CtueA, — Windows and doors cannot be used for ventilation, and 
there is no fire-place nor spare flue accessible ; it is required to venti- 
late by natural movements a small school-room. 

Ata. Fig. 4 (Section). — Make an opening under the window, and 
diffuse the air permitted to enter by it around the skirting in the 
manner described in Case 2. Let a superior aperture be made at the 
highest accessible part of the room, of an area proportional to the 
discharge required. The ventilation will be powerful or indifferent, 
according to temperature within and without. 

Ceue 5.— Diffusion can be obtained extensively at the skirting. 
Oljections are entertained against any superior aperture in the outer 
wall; the chimney has a powerful draught; it is required to carry off^ 
air by a superior aperture, as well as by that which the common fire- 
place presents. 

Am. Fig. 5 (Section). — Pierce the chimney in the upper part of 
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the wall, near the ceiling; let* the apertore be defended from fiie or 
heated air, and capable of beinsr sliot absolutelj air-light by a naUl 
Talve, which can be so [securely fixed in its plaee as to preveoi all 
return of heated air on any extreme occasions when this may be apt 
to take place, or such recoil as may ensue when the fire deoUoeSt mod 
becomes nearly extinguished, and the power of the chimney ia |Nopor- 
tionally reduced. Let a copious ingirresd of air be always maintained, 
BO as to satisfy the demand of the fire-place and of the discharge by 
the aperture near the ceiling. Thou^ih the chimney has a powerful 
draught, the ventilating aperture will work well or indifterently, 
according to the supply of air, and the temperatura within aiid 
without. 

Ctue 6. Fig. 6 (Section). If the supply of air be too small, though 
it may be traced entering at the proper aperture ; if the fire lie too 
strong, and the opening immediately above the grate be unoont rolled 
by a valve ; and still more, if the aperture near the ceiling be too 
large, then a dangerous recoil is prone to ensue, as indicated in 
fig. 6. 

This in reality is only a variety of one of the most common move* 
ments of air when back-smoke vitiates the atmosphere of any apart* 
ment. 

Case 7. — A cellar is provided with a fire-place ; no diflfusion can be 
permitted at the sides below, from the manner in which they are occu- 
pied ; the fire-place is indifferent, and very apt to smoke, from the 
manner in which the chimney*top is exposed to local external currents ; 
a fire is in constant use. It is required to obviate the recoil from the 
chimney, and to provide suitable ventilation. 

Ans. Fig. 7 (Section). — Let the opening between the top of the fire 
and the chimney-piece be diminished as much as ])os8ible, and admit 
air at a superior aperture, diffusing it on entering at the ceiling. 

Case 8. — It is required to sustain at all times a steady and uniform 
ascending current through an apartment, where it is important not to 
admit air at the level of the ground, and where it is impossible to apply 
mechanical power, or to carry an elevated chimney to any considoi«ble 
height above the level of the ceiling. 

Ans. Fig. 8 (Section). — Let air l)e taken in by an opening at the 
highest accessible altitude; let two tubes be formed within tl^ apart- 
ment, the first to convey the air from the ingress to the floor, where it 
may be diffused to the desired extent, and the second to convey it from 
the ceiling to the fire-place, f, where a gas-light, a fire, an od-lamp, a 
ateam-pipe, a hot-water coil, a stove, or any other source of beat may 
be appliH to sustain, without interruption, the required movement, 

Plate VIII. — Generai Illustrations — continued. 

Case 9. — It is required to introduce warm air into an apartment, 
and no means are to be allowed beyond those that can be introduced 
in the structure of an open fire-place. 

Ans. Fig. 1 (Section), and Fig, 2 (Plan).— Let the fire-place be 
constructed in such a manner that air, entering from without, must 
necessarily pass across warm bricks, or through any chamber provided 
ill fanning the fire-place, before it enters the body of the room. 
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Very ccunplete arrangements for effepting this have been introduced 
in many p«tes« and have been sometimes combined with the general 
veiMilation of the apartment. (See Plate V.) 

CoMe 10. — It is required, in an ordinary apartment, where the 
chimney-flue cannot be touched in consequence of a tendency to smol<e, 
to combine the advantage^ of a superior discharge with those of an 
open Are-place, reducin<^ the current in the vicinity of the fire-place to 
as great an extent as may be practicable. 

Ant. Fig. 3 (Section). — Let a free ingress for general ventilation be 
permitted, with all the diflusion that circumstances will permit ; let a 
^parate snpply of air be given in the immediate vicinity of the fire- 
place, as ample :is the fire can consume, allowing for the great expan- 
ifion which the air undergoes in its progress to the chimney ; let the 
open space between the chimney-piece and the grate be reduced as 
much as is compatible with a free use of the fire ; let the valve in the 
chimney-flue (immediately above the chimney-piece), close to this flue 
Si ifiHch as IS consistent with the removal of the products ol' combus- 
tiouy and the power with which it may be required that the fire shall 
burn ; by a spare flue, or some other sujierior aperture, let the vitiated 
air be carried off above and discharged, but not in tlie immediate 
vicinity of the chimney-top, where the fire-flue terminates. 

Case 11. — It is required to ventilate powerfully one end of an 
apartment near the fire-place, but to sustain the atmosphere in the 
rest of the apartment with no more ventilation than that which is 
induced by the more gentle and secondary movements that are conse- 
quent on indirect ventilation. 

Am, Fig. 4 (Plan). — Let the ingress be so arranged that the direct 
progress of the air between it and the discharging fire-place shall 
involve the space where the greatest ventilation is desirable. The 
movement is less in every other portion of the apartment, according 
to its distance from the leading current, and may be proportionally 
charged with bad air. 

Case 12. — The ventilation effected by crevices in doors and windows 
it as much as can be permitted ; every thing would be satisfactory were 
It not for the occasional return of vitiated air from the stove. 

Ahs. Fig. 5 (Section), and Fig. 6 (Plan). — Permit a larger ingress 
of air, so that the stove may have a sufficient supply, or adjust valves 
10 as to prevent return ; and, it' it should be required to dispense with 
valves altogether, and to sustain an atmosphere perfectly frep from all 
return, let an opening be established to supply the stove with fresh air 
frpm without, so that at times, however feeble the current may he, any 
returning movement shall neither arrest the progress of combustion 
nor be the cause of any ingress of vitiated air into the apartment. 

In stoves, constructed in this manner, the products of comhusion, 
except where the fire is kindled or fed, may be considered as hermeti- 
(nHy excluded from the apartment. In many buildings in northern 
counties they are kindled and fed from without, where there are appro- 
priate corridors or passages. 

Case 13. Fig. 7 (Section). — ^The ascending products of combustion 
from gas-lights cause a corresponding descent of vitiated air, with 
which the head and superior extremities may be surrounded, though 
the feet are bathed in a cold atmosphere. It is required to carry ofl* 
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these products, so that the air shall be no more contaminated bj them 
than if they were not formed within the apartment 

Ans, Tig. 8 (Section). — Let a superior ventilation be established to 
such an extent us to involve and carry away all the products of com- 
bustion, or let burners be arranged in such manner, or provided with 
appropriate tubos, securing them as effectively as a good chimney-flue 
withdraws the products of combustion from a common fire. 

Plate IX. — Genercd Illu8tration9^'-HX>ni\n\}ed. 

Case 14 (Fig. 1). — Perpetual headache is observed In the lower 
and inner apartments of houses forming part of a court, surrounded 
on every side by lofty buildings, and accessible only by a very narrow 
entrance. 

Ans. — ^This case is incurable, except by opening the court so as to 
admit of free external ventilation, or by supplying these lower apart- 
ments with air by channels from without the court; for, except on 
those occasions when a comparative calm permits the free and slow 
ascent of products of combustion from surrounding chimneys, the 
court is always subject, in whatever way the wind may blow, to the 
precipitation of these products, whether visible or invisible, passing 
currents causing them to descend on one side, while they ascend and 
escape on the other. Endless modifications of such movements may 
be observed, and very marked instances of long-continued headache, 
oppressive debility, and lowness of spirits, have been traced to those 
causes. 

Case 15. Fig. 2 (Section). — ^Two school-rooms arc heated by a 
common stove ; the upper one is subjected to a local current of great 
intensity, which dashes rapidly to the ceiling as it passes ; the lower 
school gains little benefit from the stove, except the radiation from the 
external surface below, giving local intensity, instead of a general and 
equal warmth. 

Case 16. Fig. 3 (Section). — ^This case indicates an arrangement, of 
a much more complete and effective nature, both for economy of fuel, 
and for the supply of air in one of the' simplest forms of schools. 
From a horizontal stove, an iron tul)e traverses a fire-proof air cham- 
ber, terminating in an upright chimney, the stove being constructed in 
the same manner as Dr. Arnott's, so as to give extended surface, with 
moderate temperature. Air entering from above descends at a distance 
below the level of the stove, before it escapes into the general air- 
chamber. Diffusion at the sides reduces all severity of currents, and a 
valve in the central discharging aperture above regulates the amount 
of movement. 

Case 17. Fig. 4 (Section). — ^This case represents a school-room, 
and the hour^e of the schoolmaster below it, warmed by a central stove 
in the passage, the influx of air being at all times open so as to afford 
an ample supply, the amount of movement through the school or the 
apartments below it being regulated by the adjustment of valves in the 
discharging apertures. 

Case 18. Fig. 5 (Section). — ^This figure indicates the adjustments 
for an infant school, where it is required to supply warm air by the 
rising steps, cold air from the opposite end of the school, or cold air 
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from both ends ot the same time, according to the state of the external 
atmosphere. 

Case 19. Fig. 6 (Section). — Indicates the discharge of carbonic 
add, such as was observed in one of the apartments referred to in the 
local Reports. (See page 11.) 

Pl ATB X. — General iUitf^roltofu— continued. Ventilation 

of Schools. 

Case 20. — ^Three school-rooms, accessible by a central external 
staircase, are destitute of all means of ventilation ; it is required to 
introduce the most simple and economical arrangements that are 
practicable for relieving them of the severe evils to which they are sub* 
jecCed. 

Ans. Fig. 1 (Section). — Make openings (a) (a) (a), capable of 
being controlled by valves, and let the entering air, instead of bursting 
abruptly inwards, be forced into a channel of diffusion, formed round 
the skirting. The entrance alone may be sufficient, breaking the im- 
pulse of entering air by a board placed before it, if the porous skirting 
cannot be provided. 

Construct three separate discharging-tubes (b) (6) (6), proceeding 
from the ceiling of each apartment, the escape of vitiated air through 
them being controlled by valves, which may consist merely of wooden 
flaps, elevated or depressed by a cord. 

Case 21.— -In another series of three school-rooms, not ventilated by 
any means, it is found that there are three spare flues, one to each. 
No openings for the admission of air can be made in the external 
walls; no diffusion can be given ut the skirting. 

Ans, Fig. 2 (Section). — Supply the staircase freely with air from 
without, put a porous panel in the doors, or frame doors altogether 
ponnis, break into a spare flue immediately under the ceiling of each 
room to be ventilated, and place a valve there to control the escape of 
air. Cut off all connection between these flues (6) (b) (6), and any 
other apartments. If the stair be lighted with lamps, let all products 
of combustion pass, as indicated, into a separate flue. 

Case 22. — Three schools require the simplest ventilation ; no open- 
ings can be made in the external walls; only one external discharge 
from them all, and from the stairs, can be obtained. 

Ans. Fig. 3 (Section). — Supply the staircase freely, as in the pre- 
ceding case ; make one external <Iischarge {b) sufficiently ample to 
receive three independent branches (c) (c) (c) ; let valves there regu- 
late the flow of air through each class-room, and let the stairs be pro- 
vided with porous d(X)rs to break the force of the entering currents. 

pLJLTB XI. — General Illustrations — continued. Ventilation of 

Houses. 

Case 22. Fig. 1 (Section). — A house is filled with vitiated air from 
producta of respiration and combustion, drains, and hack smoke. The 
n)oms in the upper story afford the principal supply of fresh air by 
tb«ir chimneys, no other source being open. The great consumption 
of the kitchen enables it to draw largely from the passage, which again 
receives its supply from the rooms above. While these more general 
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movemenU proceed in the manner indicated by th^ ftrrowa^ local cur- 
rents are developed in the other apartments by lamps and (irQrpl8GCi!| 
as well as by individuals respiring the vitiated air, 'and the^ are ^Iso 
indicated \)y the arrows. It is required, during the progress of altera- 
tions, when the house is nearly rebuilt, though the same general 
arrangements are retained, to make provision for such movements of 
air aa can be effected with the aid of ft single stQve, and % gA^-lfMop in 
the channel for discharge. 

Ans. Fig. 2 (Section). — Let an Arnotl's stove, or any equivalent 
appariitus, be plaeed in the lower part of the staircase, and lei air 
enter so freely, that it is continually flooded with a warm atmosphere, 
tending, fVom its warmth, to escape upwards wherever an aperture is 
permitted. £iStab)ish communications between the passage and each 
apartment to be' ventilated ; let tbcm not open abruptly into the apart- 
ment, but with such diflfnsiun as may be required. Let valves and 
appropriate channels regtilate the discharge from each apartment; let 
them all unite in a general hot-air chamber in the root, and let an 
additional valve control the general discharge. Let the drains be 
trapped, and a ventilating flue receive such products as might otlierwise 
be discharged into the rooms. 

PuiTBs XIL and XI I L— General Illustrations — continued. 7%€ 

Atmosphere of ChHrches. 

Case 24. Fig. 1 (Section). — A church has no warming apparatus, 
no systematic means of ingress or egress of air beyond doors and 
windows ; local currents prevail so extensively in winter from cold 
glass, even when doors and windows are shut, that the greatest objec- 
tions and prejudices are entertained airainst any supply of air. Chil* 
dren in a second gallery respire only the vitiated air proceeding from 
the body of the church and the lower gallery ; they find it impossible 
to command their attention from the state of the atmosphere, parti- 
cularly during the evening service, and when the lamps are lighted. 
A new church is to be constructed of similar dimensions and accoin* 
modation ; it is required to place the ventilation on such a footing as 
may be compatible with the least possible alteration of the desigfn. 

Ans, — Fig. 2 (Section) shows one of the simplest modes of making 
the necessary arrangements. The lowest part of the tower admits 
fresh air at A, to the chamber B B, which is appropriated to the 
general diffusion and supply of air, as well as to the communlealing 
of the necessary warmth in winter. Flues from B to C C supply the 
chambers under the galleries with fresh air. The body of the church 
IB supplied through the passages; separate channels, M M, give a 
special supply to the pulpit. D D are exclusive gas-burners, dis- 
charging the products of combustion by a pipe, E, in the vitiated air- 
channel F F. The valve G regulates the discharge into the upp?r 
part of the tower, being worked by the cord H H. The vitiated air 
escapes on one or more sides of the tower, as at L L, according to the 
ittate of the atmosphere. 

Figs. 3 and 4 (Sections) illustrate varieties in the mode of supply 
and discharge where there is no tower, and where difficulties pwvent a 
free communication between the air-chamber under the floor of the 
fagdy of the church and the chambeni under the gal|ericS| wbicti am 
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leprcMnied in fig, 3 m deriviDg their supply from the external 
atnosphere. 

Plats XIY .-^General ^lustraiums^coniiuued. House o/Beflige. — 

(Night Asylum.) 

Case 95. Fi^. 1 (Longitudinal Section). — Those occupying the 
beds near an open window complain bitterly of the current of cold air 
which pours directly down upon them. This current, after passing 
over those occupying the other berths on the floor, forms the only 
supply given to those occupying the upper floor. The air escapes 
from one ventilator in the ceiling of the tipper apartment into an ice- 
cold roof, where local eddies often return a portion of the vitiated air, 
the rest being discharged above. It is required to make a better 
arrangement with such limited means as are available for the pur- 
pose. 

Aiu, Fig. 2 (Longitudinal Section). — Let air be permitted to enter 
by louvres at the staircase, where it shall be at the greatest possible 
distance from the neareKt sleeping«berth8. Let any small stove, or 
other source of beat provided, be placed on the floor at the foot of the 
stairs, if practicable, and let a porous texture, at a short distance from 
the louvres that permit the entrance of air, give still greater diffusion, 
and break the force with which it enters. Nothing does better for this 
purpose than the very cheap material on which paper is usually 
pasted, where it is not fixed directly on the wall, and which is com- 
monly sold under the name of scrim in London. Provide a separate 
discharge of vitiated air from the lower room, connect it with the dis- 
charge from the upper room by a tube terminating in the external dis* 
charge on the roof. Let two valves be provided, by the due manage- 
ment of which the circulation in each room may be regulated. 

Flats XV.— ffeii«*a/ Illustrations — continued. Tlte Atmosphere 

in a badly Ventilated Factory, 

Case 26. Fig. 1 (Section). — The atmosphere in a crowded factory 
is offensive in every place from the perpetual influx of gaseous products 
from a large cesspool, which never ceases to discharge its noxious 
emanations through openings in the seals provided on every floor for 
the convenience of those at work. The air, passing through open 
windows in the staircase, is subject to perpetual fluctuations, some- 
times entering, and at otiier times passing outwards, according to the 
inclination of the wind and the state of the atmosphere within the 
factory. It is required to correct this source of nuisance and oppres- 
sion. 

Ans. Fig. 2 (Section). — Establish a communication between the 
upper part of the cesspool and the furnaces of the boiler ; or^ if the 
chimney be powerful, the communication may be led directly into it. 
Make small openings in the upper i)art of every closet, and if no 
apparatus be provided at the seats, let the channel be sufficiently large 
to command a descending current from every closet. Let the windows 
in ilie staircase, the doors there, and the doors to the closets be at least 
80 far opened as not to prevent the etiective operation of the discharging 
flue from any deficient supply of air. Cut oif all communication 
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between the descending soil and air-pipe and the external atmosphere, 
excepting such as is maintained through the under-ground flue. Hm 
illustration given does not extend to any systematic means of ventila- 
tion, though it would not be difficult to connect this with the means 
employed were the jsoil-pipe conveyed directly downwards into the 
cesspool, the air-passage being made large, as represented ia the 
figure, so that the general ventilation might be assisted by the extent 
to which the closets are made a channel for the escape of ahr. In 
manufactories, however, in general, the ventilation necessary is so 
dependent on the nature of the materials used, the operations carried 
on, and the numbers crowded in a given space, that this illustration is 
not intended to apply to the subject generally, but rather to the specific 
evil pointed out, which, in numerous cases, is one of the principaU If 
not the leading cause, of the vitiated air which prevails in them. 

Plate XVI. — General Illustrations — continued. VentUatUm of Fac' 
tories where Mechanical Impurities contaminate the Atmosphere^ 

Case 27. — No sources of impurity in the atmosphere lead more 
frequently to fatal and injurious consequences than those where siliceoos 
or metallic dust is suspended in the air, and is inhaled during Uie pro- 
cess of respiration. The movement of air can be commanded with 
facility in any direction ; it may be made to ascend or descend, or to 
pursue any lateral course that may be required. It is as easy to lay 
hold of and withdraw, by suitable arrangements, any atmospheric im- 
purity at its source, as it is to direct a stream of water with a flexible hoae 
upon any point where it may be desired that it should impinge. The 
figures in Plate XVI. indicate the general disposition and arrangements 
most desirable for one of the severest cases of injury from mechanical 
impurities, namely, that which is presented in the preparation of mill- 
stones. The French burr-stone, of which they are made, is a cellular 
horn-stone, which, at every stroke of the chisel, gives off a cloud of 
siliceous dust, which, when respired in the usual manner, along with 
the atmospheric air in which it is suspended, injures the lungs and 
produces early death in proportion to the extent of the exposure. No 
cases are more melancholy than those that may be observed in such 
manufactories. Thus the preparation of the means for reducing to an 
accessible form the principal necessary and support of life, brings 
disease and premature death to those engaged in this operation. 

Fig. 1 (transverse section), fig. 2 (longitudinal section), and fig, 3 
(plan), show the ingress of fresh air by (a), the vitiated air-channels 
(i), the individual anertures (c), which convey the siliceous dust to the 
ventilating tubes (/), the ventilating shaft ((/), and an opening into it 
regulated by a valve for the general ventilation of the workshop. 

Fig. 4 shows a special ventilating tube (a) for withdrawing the 
siliceous dust produced in dressing the mill-stone, resting on the sup- 
port (6), aAer the pieces of which it is composed shall have been joined 
together. 

Fig. 5 shows the general arrangement of the ventilating shaft (Y). 

A hot-water apparatus (a) {b) (c), commanding the necessary draught 
in winter, and heating the air that supplies the workshop; (^'), a more 
powerful fire to be used in warm weather, and in all cases when th^ 
ventilation by the hot-water apparatus may not be sufficient 
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Plate XVlh'-^' General lUusiraHons — continued. Application of a 

Decomposing Furnace. 

.The fibres in this illustration point out the manner in which a de- 
eomposiiuf furnace may be applied, not only to particular boilers, pans, 
or cisteros, but also so as to control the emanations from all stores and 
the general atmosphere witbin the manufactory, so that nothing what- 
ever shall escape from it except the ordinary products of combustion. 
It is considered that when the facility with which such arrangements 
can be carried into execution, as well as the perfection which they have 
attained, and the endless adaptations of which they are susceptible, 
become more generally understood, the amount of nuisance both 
within and without numerous factories will be greatly diminished, and 
that there will be less hesitation in enforcing the existing laws against 
nuisanoet in towns and populous districts where no attempt is made to 
rednce great and acknowledged evils. 

Platb XVIII. — General Illustrations — continued. Apparatus for 
Condensing or Decomposing noxious Emanations^ not destructible 
by a red-hot Fire^ with access of Atmospheric Air. 

The varieties of apparatus and materials available for this purpose 
differ as much as the circumstances under which they require to be 
applied. 

Fig. 1 shows the progress of fumes through porous or broken solids 
by which they are condensed and retained. 

Iflg. 8 illuBtrates another mode of proceeding, the fumes being de- 
composed, condensed, or changed into new products, by passing over 
materials disposed in trays, descending in the form of a shower, or 
discharged in the form of vapour escaping from a steam-pipe, by which 
they are so chemically altered as to be no longer injurious. 

Fig. 3 shows the application of a material in the liquid form, where 
valuable products are condensed, and where mechanical means ar** 
applied to sustain the current, instead of a draught produced by fire or 
steam. The screw, the fan, the pump, the bellows, or the precipitation 
of water, may be used in effecting the necessary movement, machinery 
being applied, according to the magnitude of the operations neces- 
sary. 

Plate XIX. — General Illustrations — continued. Ventilated 

Steam Baths. 

These figures point out the general arrangements necessary for ven- 
tilated steam and shower baths. ' 

It is considered that in many places the most effectual and economical 
ablution may be obtained by the introduction of steam-batlis, especially 
where water is expensive. A limited supply of wurm water, at u 
proper temperature, is provided so as to afford a shower-bath, the 
occasional use of which during the progress of the steam -bath renders 
deaosing" and the use of the flesh-brush much more convenient than 
in the oraioary water or vapour baths. 
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Pl4TE XX. — Explanatory Illustration of the Ventilation of 

Isolated Cottages. 

The g^at object, so far as ventilation comes into play, is the supply 
of frtoh atr, in such a manner that its impulse shall be oroken sad its 
teiy^perature elttvated to a g^reater or less degree, aocordiii|f lo Uw 
jiacilities which may be afforded by the action of a single Are. 

The difllerent figtires show plans and sectioUsi illusinitive of conii- 
derations founded on experimenls that hare been cotitinued for the 
last 1^ years, though applied principally, in the flrst instance, in eon* 
necttoli with flties used for furnaces adapted to chemical operationa. 
Ill the«e experiments it was found that a due, 9 inches square and 17 
feet hiffh, could ct>mmand four fire-places, each sufficiently large for 
any ordinary apartment, were no air 'permitted to pass into the flue 
beN-ond what was requisite for the combustion of the fuel. As a 
general rule, a preference is given to a flue 9x4^ inches area, for a 
room about 12 feet square, smokeless fuel being used, and dam flue 
never requiring, accordinjrly, to be swept. (See p. 48.) 

A hot-press over the fire, and the low position of the fire-place, 
form a suWitute for the accommodation usuallv provider! Su the more 
open fire-place. The warmth of the brick -work surrounding the fire- 
place was found to be so considerable, that small ventilating apertures, 
from 2 to 4j^ inches square, were freely used ot different elevations 
above the fire-place. But, in the adaptation of arrangements for a 
cottage, the use of brick-work made in large pieces, so as to present 
the varioiM apertures required* and in some cases the use of a cast- 
iron tube, or of tubes made of strong earthenware^ and arranged so as 
to be defended and supported by the surrounding structure, afford 
advantages which are multiplying daily the facilities of structural 
arrangements. 

Fig. 1 (transverse section) shows the ingpreseof fresh air to the space 
surrounding the fire-place, and a channel for permitting the air, 
warmed by coming in contact with the brick-work, to ascend to the 
rooms id)ove. On the other side of the fire-pluce is a receptacle for 
coals, and beyond it a closet, communicating by the most simple focw 
of a trap with a drain-pipe, which moy be constructed of strong 
earthenware, well coated with pitch, or any other tight adhesive sul^ 
fltance, so as to render it impervious to moisture or to gaseous products 
from the decomposition of tlie refuse it contains. It is presumed that 
a water-cistern, and a valve or cock upon the supply-pipe,] give at all 
times the necessary supply of water, wherever such conveniences are 
introduced. 

Fig. 2 (longitudinal section) shows the arrangement of the fire-place 
and hd-pit^ss above it, with their openingrs into the main flue, the one 
for smoke and the other for\he purpose of carrying off any products 
that might prove offensive if allowed to escape into the apaKnent. 
Behind the fire-place is a space formed in the brick^work of the lo#er 
part of the shafl, where the air admitted to supply the apartments may 
receive such an amotmt of heat as msy be attained by its contact with 
the warm brick«>work. 

In this and the preceding figtire tite amoke«tube is iadicated in the 
centre of the shaft, surrounded by the vftieled air which eaeapea fom 
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'M^ iL^rdnent by an openttog^ near the eeiltn^, and which IneceiveR 
fmm iu eobtaci with the stnbke-tube an amount of heat that increases 
Us ascendinj^ power. While the smoke-ttibe passes directly throu|rh the 
roof wUh sufltcient protection to any combustible material, the titiated 
air escapes by openings at a lower level, protectal from the Weather. 
VaWes regelate the amount of discharge from each apartment. 

Fig. 8 sfat>ws a plan of the ground-floor, with the base Of the central 
chimney and the arrangements around it. The eH)Set is situated in 
proximity to the kitchen and scullery, so that the refuse water may be 
made to pass through it in its progress to the drain^ and sufliciently 
near the chimney to ensure the constant discharge of vitiated air from 
the ceiling. A closet so arranged does not discharge vitiated air into 
the cottage generally, but rather derives its supply from it. And, 
though the introduction of a closet in so small a cottage, and where 
space is so valuable, may appear to some questionable, still, in a 
medical point of view, as well as for other reasons, nothing contributes 
more to health and comfort than the provision of such a convenience 
within a cottage, when it can be well drained, well ventilated, and suf- 
ficiently secluded. 

Fig 4 shows a plan of the upper floor, divided into small apartments, 
it being conaiflpred better that separate ventiiated sleeping-berths should 
be provided, however small, than that one large apartment should be 
u^d, common to a number of individuals. It will be observed that, 
while a good foundation is secured for the central shaf>, the wall at 
diflerent places is so arranged as to comunicate a certain amount of 
heat to the printipal apartments on the grotnid-floor, as well as to 
communicate a moderate warmth to the stairs and the sleeping-rooms 
abote ; and, thotigh this cannot be expected to operate with any great 
force in eevere weather, it will at all times tend to temper the severity 
of the air which may enter, and to promote ventilation. 

Plats XXI. — GenereU IllustrcUions — continued. Progress of Air 

in Ventilated Apartments, 

Fig. 1 indicates progress of very cold nir entering an ordinary apart- 
ment at the skirtings and proceeding to the fire-place, the air in the 
rest of the apartment being very little affected. 

Fig. it shows a difi^rent movement, the valve of the fire-flue being 
closed so as to diminish the amount of air conveyed there, and a 
superior opening discharging vitiated air at a higher level. 

Fig. 3 points out the more equal movement of warm air entering by 
the skirting and proceeding to a central discharge, no fire being in 
action to determine a local current. 

Fig. 4 indicates the progress of air entering under the same circum- 
stances as in Fig. 3, excepting in sb far as this progress is modified in 
consequence of its being at a lower, instead of a higher temperature, 
than the air | reviously in the apartment. 

Figs. 5 and 6 give examples of a still more equal movement of air, 
such as has been occasionally introduced ih apartments for invalids. 
Tlie porous ceiling in (ig. 5, and the porous <^rnice in fig. 6, effect this 
object, particularly when assisted by a deep and porous dado. 

In applying the preceding illiistrations, it will facilitate much the 
consideratfob of individual cases, if it be recollected that the ventilu- 
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tion whicb is roost suitable to different individuals is ^eatly niodified 
by numerous circumstances, amon^ which the following may be no- 
ticed as more deserving of general attention. Details might be inde- 
finitely multiplied, but the more leading considerations alone require 
attention in this place. 

Tabular View of Circwtuianees effecting the Supply of Air necessary 
for different Individuals in any Apartment, 

I. General. 

1. Climate. 

2. Season. 

3. Time of day. 

4. Condition of the external air. 

a. Temperature. 

b. Hygprometric state. 

c. Electric state. 

d. Direction or force of the wind. 

II. Local. 

1. Natural position of the apartment under consideration. 

a. Aspect in reference to the rays of the sun. 

b. On a mountain ridge. 

c. In a valley. 

d. Proximity to the sea. 

e. Position in respect to any other collection of water, 

or moist surface, including the nature of the emana- 
tions from it. 
f Condition of the soil, and vegetation in the vicinity. 

2. State of the drainage, natural and artificial, especially if 

unventilated drains discharge vitiated air in the vicinity, 
or in the apartment occupied. 

3. Form of (he building in which it is placed, particularly in 

so far as it is favourable or unfavourable to external 
ventilation. 

4. Influence of mechanical or chemical Impurities from 

manufactories, or deficient cleansing. 

5. Position in towns in respect to smoke or prevailing winds. 

6. State of the cleansing, particularly as affected by supplies 

of water. 

III. Special. 

1. Quality of air supplied from without. 

2. Mode of adjusting quantity supplied to varying circum- 

stances requiring attention. 

3. Treatment to which the air is subjected. 

a. Heating. 

b. Drying. 

e. Moistening. 

d. Purifying. 

e. Velocity of movement. 

f Amount of diffusion at its ingress. 

ff. Poution at which vitiated air is withdrawn. 
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4. Peculiarities of apartment 

a. Altitude. 

6. Materials of which it is built. 

c. Position of door and windows. 

d. Single or double windows, or glaxing. 

e. Influence of furniture or other materials. 

f. Natural inclination of currents or eddies within the 

apartment. 

g. Mode of lighting. 

5. Crowding. 

a. Numbers on a given space. 

b. Their position within or without the zone of each 

other^s respiration. 

IV. Personal. 

a. Condition of the system at the moment, particularly 

as exhaling to the external atmosphere, or absorbing 
from it In a greater ratio than is compensated by 
exhalation. 

b. Temperament 
e. State of health. 
d. Age. 

€, Habits. 

/. Nature of diet ; time that may have elapsed since any 
refreshment may have been taken. ^ 

g. Clothing. 
A. Exercise taken. 
k. Relative amount of pulmonary or cutaneous ex- 

halatiou.* 
/. Previous exposure. 
Y. Dependent on occupation, nature and amount of labour, in 
professional engagements, trades, and in positions where 
peculiar emanations require to be guarded against. 

This department is so extensive that very leading considerations can 
alone be included in the following summary. 

a. Inequality of clothing, and use of non-porous clothing. 

When the professional engagements, or other circumstances, lead to 
inequality of clothing, particularly where wigs and gowns give unusual 
protection to the head and the body generally, while the feet may be 
comparatively unprotected, it is impracticable, in crowded assemblies, 
to place the ventilation on the best footing, both for individuals in this 
position and for others not so circumstanced, unless special arrange- 
ments be made to meet both cases. 

Similar considerations apply in innumerable cases in the habitations 
of the poor and the dwellings of the rich, modified by an endless 
diversity of details, but all agreeing in the obstacles presented to ven- 
tilation by the imperfect protection of the feet which the nature of the 



* Some indifidtuili exhale almoit ezclutively by their Inn^, while in others the 
pulmonary eshnUtioB of moisture at least is altogether trifling, compared with 
what ia discharged by the body* 
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climate requires, where it is not obviated by the introduetion of warm 
air, or the proper diffusion of cold air. Soldiers wearing brass or steel 
helmets, lar^e boots and gloves, and other non-porous or imperfectly 
porous clothinir, may be of^en seen sufi\ised with perspiration on the 
face, the escape of which is so much obstructed from other parts of the 
body. Cases of death are recorded where non-porous clothing is still 
more largely used. 

b. Extreme and rapid transitions of temperature. 

These tell more severely upon many constitutions than iilmost any 
other cause. While all persons are subject to such transitions in passing 
between the external air and ordinary apartments, it is in chemical 
manufactories more especially that their more severe operation is expe- 
rienced. Common sailors are more exposed to extreme transitions 
than other classes of persons, being often called to leave their ham- 
mocks, where they are surrounded with hot and vitiated air, and to 
exppse themselves to the most chilling blasts. 

e. Mechanical impurities. 

These are of very great variety, according as they proceed from the 
general atmosphere of any town or district, or from any special mate- 
rials communicated to the air in manufacturing operations. Those 
evolved in grinding metals, and in making flour mill-stones present 
extreme cases of the fatal results that ensue where effective ventilating 
arrangements are not adopted. The dust from vegetable and animal 
matters is oAen highly offensive, but rwely so deleterious as in the 
examples now mentioned. 

d. Chemical impurities. 

These are by far the most abundant and frequent sources of impure 
air in ordinary apartments, in public buildings, in manufactories, and 
mines. The following list contains a notice of the more extreme cases 
in which suffering, special disease, or general bad health, are most apt 
to arise from chemical impurities : — 

1. Mines charged excessively with variable quantities of carboDic 
acid, carburetted hydrogen, or smoke from gunpowder used in blasting. 

2. Chemical manufactorfes or class-rooms charged with deleterious 
gases, mercurial vapoura, &c. &c. Workmen in chlorine manufactories 
sometimes fall down suddenly, as if they were shot, when a blast of 
strong chlorine overpowers them. The most severe convulsions are 
observed in sal ammoniac manufactories, where the workmen have 
been exposed to sulplmretted hydrogen gas in less quantities than are 
fufficient to induce immediate death. 

3. Offices, shops, workshops, and other crowded apartments, where 
the sole or principal source of heat is derived from the products of 
respiration and the combustion of gas. 

4. Bake-houses, in which carbonic add from the fermenting sponge* 
air from drains, heat from an under-ground oven, and vitiated products 
from gas lamps contribute to produce an oppressive and soporific 
atmosphere, that would prey still more heavily on the constitution 
were it not for the severity of the exercias which the bakers uudoga 

6. Printing-offices, when there is an imvMderate uae of gas, lour 
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ceilings, and no meant of heat except from the gas lamps and products 
of respiration. 

6. Cofiee-rooms in hotels, more particularly those commonly termed 
** The Travellers' Room/' when without ventilation, and immoderately 
supplied with gas. 

7. Lodging-houses for the humblest classes. 

8. Public kitchens and prirate kitchens in large establishments, 
where non- ventilated charcoal fireft, bad air from drains, and local 
draught, though producing much disease, are rendered milder in their 
effects so long as ample diet does not derange the digestive functions. 

9. Store-houses of volatile ingredients. 

10. Grave-diggers, scavengers, and persons employed in cleaning 
drains, more especially when first engaged in such work, and before 
the constitution has, to a certain extent, been acclimated to it. 



'* " < ■ 



In looking to [the jurisdiction eiercised by local authorities, there is 
certainly much reason for believing, however imperfect the state of 
sewerage, drainage, and clcmnaiug may be in individual towns, that the 
enormous extent of the evils from such causes has been intimately con- 
nected with, if not principally dependent on, a general want of a pre- 
cise knowledge of their nature and magnitude, and the hopelessness, 
in general, among the few who had particularly attended to them, of 
the possibility of any substantial measure of relief. Many difficulties 
appeared inseparably attendant on the measures ihemselvesi passing 
over those arising from the supposed impossibility of obtaining the funds 
necessary for their execution. With such impressions, a fluctuating 
Board, and no accurate knowledge of those extended schemes that 
have been of late years gaining gpt>und, as new views have been re- 
aliiEed by improvements bearing on every department of general sanatory 
measures, there must have been, for a long period, little to stimulate 
hope or to encourage activity to that extent that may now be reasonably 
anticipated when a clear and connected view is attained, both of the 
measures themselves and of the means by which they may be carried 
into execution. 

However great the deficiency of sanatory regulations may be in the 
northern districts, I am desirous of stating here, that, on the whole, I 
do not consider the defects observed greater than I have witnessed in 
London and other places. Were I to point out any circumstance more 
especially severe in its operation, I would refer to those cases where 
larpre accumulations of refuse are permitted within close courts, and 
still more to those where one or more rooms in individual houses are 
appropriated to this purpose, or rendered useless from the amount of 
impurities that percolate into them. 

It is with great satisfaction, however, that I am enabled to record 
here the universal interest taken in the objects of the Commission in 
the different places visited in the northern district. I should not do 
justice to the impression made upon me, did I not express, in the 
strongest terms, the perfect cordiality that was universally manifested 
in promoting the inquiries carried on in the individual towns, and the 
xeal with which the various subjects were investigated by the sub- 

v2 
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committees, though difierenoes of opinion, as might have been expected, 
were occasionally met with in entering on details, and as to the most 
'•aitable mode of obtaining satisfactory information. I have certainly 
very seldom seen any object in which so many persons, of all denomi* 
nations, of all stations in society, and professing such diversity of 
opinions on other matters, concurred so heartily, approving of the object 
for which they had met, while they uniformly regarded it as a great 
public cause, the investigation of which was essential to the health and 
comfort of all classes of society. 

It appears now to be generally considered by the inhabitants that 
remedies of a larger, of a more comprehensive, and of more systematic 
character than had hitherto been introduced, are essential for any 
effectual measures of relief, and they did not hesitate to mention thai 
the opinion of neutral persons would generally be desirable on many 
leading questions bearing on drainage, sewerage, and the supply of 
water, where local interests come largely into operation ; nor were the 
injurious results unnoticed which arose in different places from a too 
limited jurisdiction, and from defects connected with the constitution 
of the present Local Board, or the powers vested in them. 

In concluding these remarks, it is highly gratifying to me to be 
enabled to record, that in every place visited an active spirit cf im- 
provement was manifested, and a g^at desire to search and inquire 
Into the practicability of remedial measures for the deeply-rooted eviU 
that were found to be so universally prevalent. Many of the inquiries 
made in each district had unfoldcid scenes which often were fiir from 
being generally known in the district in which they occurred; and the 
evidence printed in London, as well as the queries and suggestions issued 
by the Commission, have already developed numerous minor improve- 
ments, and many proposals for local measures, the mere investigation 
of which, and the attention thereby given to the means of improving 
health, cannot fail to be attended with the happiest results, though large 
and comprehensive combinations can only be expected when new 
legislative enactments shall have given those resources, which there is 
too much difficulty in obtaining at present to admit of their being 
generally appreciated or applied. 
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iRT on the SANATORY CONDITION of LANCASTER. 

Bt RicBAaD OwBN, Esq. 

iSTER is pteH«aniTj' BiUialed ou the south bank of Ihc r!«#r 
''ihe town, belli;; built on riaing ground, ie remarkable for 
!.ss ; (his, and its proximity to the coasl, render lis air pure 
bricius and there is a pknliful supply of good water from the 
*• Tlie sanatory cmidilion of such a town mishi be espected 
a par with the best that has been hitherto determined on the 
accurate regis tra tit in. 

bUowing Tables, which have been carefully prepared for the 
Report by Mr. Grant, Buperintendent Registrar of the Dintrict, 
,rale an averaire age el death below that which might have been 
led from the great natural advantages of the town, where such 
'age appears not to have been suspected, or to have attracted 

erm "town." used in this and the other Tables, corrlprisea the 
le of Lancaster and Skirton (the gaol and lunatic asylum being 
I), and bus an area of 2*260 acres. Tbe population of Sklrtou 
I 1665, and wiih the exception of a small proportion, which 

Itural, is similar to (he pnpulution of Lancaster. 
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Nora.— The calculations in this and the following Tablea ^oa. 4 and 8 excepted) are 
Ibonded upoi^ the deaths which have occurred in the Town during the six years ending 
June, 1644 ; tod in the suburban and rural parts of the diatrict, during die eereii years 
ending June, J 844. 

It appean from the present Table that the factory hands in Lancaster 
die, on the average, at the age of fifteen years ; the general labourers 
at twenty-three years; the artisans at twenty-six years; and ibe trades- 
men at thirty-years. The per centage of deaths from epidemics is also 
suffidenUy significant of the influences which in Lancaster abridge the 
term of life, especially in the labouring population. 

The following TaUe demonstrates the excess of th# mortality above 
exhibited, over that experienced among a class exclusively composed 
of persons in comfortable circumstances. 
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The fbltowin^ Ttble eihibits in « strikins: maBiier tlie rates of mor- 
talityi M pr^ed by the mfan afe at deilh, thM prefail 4moig tbe^l 
differtnt clanseft of the popalatlou diBtioguiBhcd at town and runl. The 
Btnali number of deaths On which thtf age tit death of the g^try is 
calculmtadv givta a leas certain result as cooiparad with the other 
classes. 
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Aversfs Age of Dssthi above St Teaia. 
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53*88 



68* 
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55*46 



54-44 56*85 
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62*28 
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54*85 



58*7 

61*45 

54*76 
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KoTK. — ^The ATerage Age at Death in the Caton Diitricty excluiiTe of the Workhonfl 
inmates, is, Total Deaths, 2*93 ; above 21 Years, 59*02. 



The population of each of the above Districts may be obtained from 
Tuble IV. 

Ill Table III., Lancaster Rural comprises the townships of Aldcliffe, 
Hulton-with-Aufrhton, Ashton-with-Stodday, Scotforth, Bulk, Slyne- 
with-Hest, and Hest, and has an area of 11,200 acres. The popalation 
is almost wholly afi^ricultnral. Out of the 115 deaths of factory hands 
mentioned in Table I., 15 belong to this district. 

Wsrton comprises the townships of Warton-With-Lindeth, Yealand 
Redmayne, Yealand Conyers, Dalton, Borwick, Priest- Hntton, Cam- 
forth, Silverdale, BoIton-by-the-Sands, Over Kellet, and Nether Kellet. 
It embraces an area of 19,120 acres, and its population is principally 
ag^ricultural. The hand-loom weavers referred to in Table I. bebng to 
this district. 
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-Tk» |iO |iimi on ptr cent, vtt «&nom of BUtbt !• Um Gfttoft DiiUiok, oftdBrivt of Iho WoiklHiMi 
to8-»,orlis»^Mi.aoat]Ml)Mtlisl*83,orlioi3-56. 

Oiton oompriies Galon, Claughton, and Queinmore ; hai an area of 
16,150 acret, and a population partly manufacturing and partly agri- 
ealtaral. Forty-two out of the 115 deaths of factory hands alhided to 
above, occurred in this district. 

Wray comprises ihe townships of Wray-wiih*Bolton, Mellins^-with- 
Wrayton* Hornby, Wenninj^ton, Roberindale, Forleton, and Tatbam, 
and has an area of 24,790 acres. A little manufacturing is carried oo 
Sit Wray, but tba population of the district is principally agricultural. 
Out rf the 115 deaths of factory hands above alluded to, 17 baia 
o cai r ed in this district. 

Haaton comprises the townships of Haaton-with-OKcliffiey Haysham, 

"^SkDalon, Potilton-Bore^nd-Tdwnsboline, and Ofevton, and has -an 

ana of 6090 acres. The fishermen alluded to iti Table I., with* the 

exception of a Jew in the Warton District, belopg to this district| otter- 

wiaa Uia population is agricultural. 

Arkholme comprises the townships of Arkholme and Gawoody Whit- 
.iiaUHit Docker, and Oressingham, having an area of 9120 acM» with 
a Dopu)atbn agricultural. 

«Uel comprises the townships of EUel, Over Wyersdale, Thombtm, 
and Cockerhami and embraces an area of 29,180 acres. Tha wool- 
oombers mentioned in Table I. belong to this district, and 41 out of the 
115 4eaths of £Bu:tory hands mentioned in the said Table, also belong 
m ibis district. The population is partly manufacturing and partly 
agrieuitund. 

fpiinstall comprises the townships of Tunstall, Lock, Ireby, Oaula- 
' "^ ' ' ^ Barrow-with-Burrpw ; has an area of 10,780 acres, atod an 
Itural jidputation. 

▼•, yL, VUL, are formed from deaths which have oocorM ia 




Uh TinrMtir Tom DIrtrlet (Maf tiw ihc ymt cndiog June 
iBwte l»hriiV4h» bate iMalTid i>th*dKn«MMihHB MOM f 
to the bIimI, tbnmgh Um m, thraa dlafnmi, dio»(n|[ Uie p 
diiuMtiiB «f tlM Mm «f viUOi^, bon birth lo tltt hUM term of 
ance, In the iMpeetfvB cIbmh of gutaj, isaAam«», mud opct 
Mcompmy tbcM taUe*. Tlw gwvw ■■• ftnacd from the regiat 
deaths b the liz jtm cndinc the SOth of Juw, 1844. 







U.,r„. 




TS.DIU..X. 


Pauo»«rDuTB. 


DMbl 


ToW 


R«ui>)iil>ui 


n»iiu 


Tnt»l- 


B«s. 




■^r 




..u««3^ 


ptrOoL 


r>Hi)u[« 


uih 




C«t.>llb. 


■>t»b 












ndotnch 


PWiot 


cub 


nloTMch 






iCtoi. 


nrtod. 


p«<;«i. 


IVrioi 


tMDd. 


P"' 


At emonlhi . 


6'fi2 


6-flJ 


93-38 


n-594 


11-594 


~ 


„ lj«M. . 


i-i 


8>Ba 


91-18 


3-381 


14-975 


85- 


.. 8j«" 




1-4; 


10-39 


89-71 


5-797 


20-77! 


79- 


^1 s ., 




^■a 


12-49 


87-31 


9-42 


30-192 


69- 


•t lu ., 




8-« 


U-69 


8&-31. 


S-797 


35-989 


64- 


>• n) >• 




6-61 


21-31 


78-69 


7-24G 


43-235 


54- 


•t 30 ,, 




6-62 


27-93 


72-07 


7-483 


S0.T2J 




.. 40 .. 




£-148 


33-08 


66-93 


7-488 


18-211 


41- 


» M •< 




11-04 


44-12 


54-88 


10-387 


68-598 


31- 


.. fio „ 




tO-29S 


34-41 


45-59 


8-213 


76-811 


23- 


„ 70 ,, 




10-295 


61-71 


35 -as 


9-179 


85-99 


14- 


.. n ,t 




1B.B3> 


84-56 


15-44 


0-179 


95-17 


4- 


.. H ., 




13-97 


98'»3 


1-47 


4-348 


99-517 




<• )iw »> 




1-47 


100- 




.483 


100- 








TmAuinUMTtv.. 




OFOillTIB. 


Tin 


T.„.C.«,. 


At Snonlhi . 


IS-311 


I5-341 


84-659 


U-149 


14-149 


85- 


. > 1 Teu . . 


8-301 


23-642 


76-358 


7-052 


21 -201 


78- 


:; irr 




8-472 


3i-114 


67-886 


7-575 


28-776 






11-849 


43-963 


S6-037 


10-84 


39-616 


60- 


.> 10 .. 




5-724 


49-687 


50-313 


S-529 


45-145 


54- 


.. M .. 




6-SJ6 


S6.213 


43-787 


6-661 


51-606 


48- 


„ 30 ,, 




7*442 


63.65S 


36-34& 


7-4 


S9-206 


40- 


,. 40 ,> 




6-64 


70 -29^ 


29-705 


fi-71 


65-916 


34- 


.. 30 „ 




S-201 


75-496 


24-S04 


6'486 


72-402 


27- 


» 00 ,, 




S'lea 


81 -278 


18-722 


6-487 


78-889 


21- 


f> W ,, 




6-928 


88-206 


11 -794 


7 -532 


86-421 


13- 


.. »o ., 




7-9 


96-106 


3-894 


8-834 


95-25S 


4- 


,. 90 ,, 




3-32 


99-426 


■574 


4-136 


99-391 




>. 100 ,, 




•sie 


99-942 


•056 


-566 


99-957 








Tennl 


utn lit 100 


,-. 


T«al 


""""'My— 



In T^ble V. it will be seen, Ibnt in the third cIbib or inhabilan 
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Iter care bestowed by the rich upon their oflbpriflgy yet it is too 
! not to lead to inquiry into the more general causes, eonnsetcd 
e state of the dwellings of the labouring classes, which may 
in producing the excessive infantile mortality thus indicated. 



Tablb VI. 



Gbntrt. 



Deaths 
per Cent, 
between 

each 
Period. 



8- 
6' 
14 
13' 
13- 
120 • 
17 
1 



411 

342 

02 

084 

084 

233 

757 

869 



I'oul 

Deatlia 

perOnt. 

at the end 

of each 

Period. 



8< 
14< 

44. 

55' 

80 • 

98 < 

100< 



411 
953 
973 
057 
141 
374 
131 



Bemaio 
log at the 

end of 
each 

P^iud 
per CenL 



91- 
85' 
71- 
57« 
44' 
19< 
1 



589 
047 
027 
943 
859 
626 
869 
• • 



Terminates at 95 yean. 



TsADnMRir. 



Deaths 
per Cent, 
between 

each 
Period. 



10< 
13< 
18- 
14- 
16< 
16* 
7' 



917 
537 

m 

847 

594 

594 

86 

874 



ToUl 
Deaths 

per Cent. 

at the end 
or each 
Period. 



10-917 
24-454 
43-231 



Remain- 

ing at the 

end of 

each 

Period 

per Cent. 



89-083 
75*546 
86-769 



58-07841-922 



74-672 
91-266 
99-126 
100- 



25 
8 



•328 
•734 

•874 



Terminates at 98 years. 



DbsOm 

percent. 

Detareen 

eadi 
Period. 



15-334 
15-467 
]2»133 
13-467 
16* 133 
18*40 

7-733 

1*2 



Total 
Dealks 

per Cent. 

atthoefld 
ofaaoh 
Period. 



iat.8fttto 
end or 



15-334 
30-801 
42*934 
66-401 
72*534 
90*934 
08-6S7 
99*867 



AVIMM 



84*660 

69- 199 

S7*050 

48*599 

97*460 

9*060 

1*333 

•133 



TermiBAtca at 100 ynab 



Tablb VII. 



GKirraY. 



Dcnths 
per LVnt. 
uetween 

i>acli 
Pisrtod. 



at tlic end 
of eacli 
Period. 



M43 
15-303 
14-285 
14-285 
27-551 
19-387 

2-041 



Total Remain 
Deaths ini; at the 
per Cent 



7-148 
22 
36 

51-021 
78-572 
97-959 
100* 



end of 

each 

Period 

per Cent. 



92 

45177 

736'63 

43 

21 



852 
549 
264 
979 
428 



2'04l 



• . 



Terminates at 93 years. 



T&IDXSIIKN. 



IDeatha 

, per Cent. 

oetween 

each 
Period. 



Total 
Deaths 

per Cent. 

at the end 
of each 
Period. 



15 
21 
16 
18 
18 
8 



•197 
•079 
•666 
627 
•627 
823 
•981 



15- 
36 < 
52 < 
71' 
90- 
99 • 
100< 



197 
276 
942 
569 
196 
019 



Remdn 
log at the 

end or 
each 

Period 
per Cent. 



84-803 
63- 724 
47*058 
28*431 
9*804 
•981 



• • 



Terminates at 93 years. 



DeatiM 

perCmt. 

betireen 

eadi 

Period. 



perCeot 

atiheoad 

ofeaeh 

Period. 



18-268 
14-330 
15*905 
19*056 
21*733 
134 
417 



9< 

1" 



ToUl 



18-268 
32-598 
48*003 
67*659 
89*298 
98*496 
99«848 



iagatOM 

Midor 

ewh 
PMod 



81*732 
67-408 
51*497 
38*441 
19*708 
1«A74 
•187 



TennliMlM alUM yann 



6 IX. will convey some idea of part of the expense eotsflcd upon 
during the continuance of those causes which tend to nndomund 
ilth and abridge the life of tHe labourer and artisan* and which 
: removed by improved sanatory, and thereforo more ecdnomiea^ 



ions. 



Grant, the able Superintendent Registrar, to whom I amln- 
for the foregoing and following tables, informs me that the 
ter Poor Law^Union, and the Superintendent Registrar^ dlstlrlot 
caster, are not, as usual in other places, co-extensifo; and that 
[X. has reference to the Lonnster Uaioii only, comprisiBK 19 
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MoIifftuuA flgvifi Mnt&id in MfAnii ZA)ooiih€s. 



] 



townthipt, wUh « popnlatioii of 28^43 : it is alto Ibrmed from OMtii 
wMowii and orphana fatulmf In the Laneaater Union« without afe; le* 
ferenco to their place of setUement, and it includea sach only. 

Table VIII. 

Difierent Ratks of Mortality prvralnitdnriDgSiTBif YBABS,aiiionf|^ieTen1 
of M ALB OPBBATtTBS abof e 21 Tcan of Aat> in the Town of Lavcastm. 



TRADER. 



Ih-door. 

Tailors •••••••• 

Shoemakcn ••••••• 

Joioora aod Whaelwrightt • • 
Cabinet-makan .••••• 

BUck and Whitesmiths • . • 
Factory Hands •••••• 

Miacfllancous 

Total 

OuT-DOOR. 

Stone Masons • 

Stone Quarrymen . • • • • 

Agricultural Labourer* • • • . 
Oent* ral Labuurers, chiefly employed ) 
out«door •••••••) 

Seamen .•••.••• 
MuctfUancous Out-duor Worlcmen. 

Totals 

In and Out-door Totals 



Nnnber 

of 
Deatbik 



16 
83 
17 
16 
\5 
31 
56 



174 



29 

7 

11 

70 

18 
57 



A«s«l 

D«ah. 



45-06 
.58*91 
54-23 
51-68 
44*13 

37 -se 

49-73 



48*43 



Namber 

OfDMtlUI 

fkom 
Epldenks. 



1 
3 
1 

• • 

• • 
3 
2 



10 



192 



366 



39-79 
53*85 
6-i-72 

58*92 

62-55 
54-52 



55-1 



• ■ 
1 



11 



51-9 



21 



OwLiCDHai 

horn Epidcakiti 
Total DMli. 



6-25 

13-04 

5-88 



9-67 
3-63 



5-74 



10-34 

9-09 
10- 

• • 



5-72 



5-73 



Althong:h the low average age of death in the clasaes of tradesmeis 
artisans, and labourers, appears not to have attracted due attention, the 
proneness to the development of epidemics, especially of more or le« 
malignant forms of fever, in the town of Lancaster, has been long recog- 
nised, and has led to charitable institutions for the reception, relief, and 
insulation of such cases of disease. 

I received concurrent testimony from several medical practitioners d 
the town, that such fevers were seldom absent from certain localities, to 
be specified hereafter : and they liave occasionally spread and prevailed 
to an alarming degree, and have been the subject of special descriptioa 

Dr. Campbell, a highly esteemed physician, who practised hia pro- 
fession during more than half a century in Lancaster, thus notices, in i 
pamphlet published in 1785, one of those typhoid epidemics whicli 
ravaged the town in the years 1782 and 17S3: — 

*' A fever of the particular species, which is mentioned in the for^ 
going chapters, was epidemic at Carlisle, in the year 1781 ;* but I did 
not see any person affected with it at Lancaster until the summer of 1 782 



* Hey sham on the Jail Fever. 



w of Widom €ad OffhaM^-^lMr Cof/t to thB (k^ 70 

ir it was oripnally prodaeed here, or imported from a dittaiH*, 
mable to ascertain ; the hquses in which it Unit appeared beiil(^ 
favourable for either supposition. From that period to itm 
^ H has continued to rage with more or kss frequency awil 
. It has, ^ith few exceptions, been conflned to the poor aa3 
Bg; classes of people : but when persons in better life were at* 
, the symptoms were iV)t less severe than with others. * Ttit 
tor weather seemed to have Kttle influence either in exteildtfig 
rdin^ its progress : sometimes we had many persons labouring 
the disease ; at other times, it would almost totally disappear, 
a break out again, generally In families, whose intercourse ivith 
irho had been sick aflbrded a ready conveyance for contagion. 

Tablb IX.— -Lamcastbh UmoK. 



■p 



Widows. 



btf of Widowf at proMOt ehargeable, on 
if widowhood, whoaa Hosbandt, bad tht j 
D^, would now have bean under 60 yean 



} 



ber of Children under 16 years of age, de*1 
Bpon them • • ••.••.[ 

rlod of Chargaahllity aetually experteneedi 

It ! ! • • 

!ent., in proportion to the Annual Total) 

^aupers • •) 

;e at death of the Huihands of the above) 



] 



ber of Widows at present chaigeable,1 
itbands, had they been now living^ would > 
1 60 years of age, and upwards • • • j 
liod of Chargeability actually experiencad ) 



It, including their 14 Children . • 
•nt^ in proportion to the Annual Total 1 

"aupers • ••••j 

fa at death of the Hoibanda of thaae 



} 



Obphans. 



ber of Children under 16 yean of age, 
'hooe Parents are dead ; ffae Fathers, had 
I now living, would have been under 60 

>ge « 

iod of Chargeability actually exparieaead) 



} 



sot., in proportiom to tha Anaual Coal O! 



n 



le at death of the Fatheia of theaa ChlMita 



I Cost of Widows and Orphans . • • 
I Cost per Cent, of Widows and Onhans,] 
propof tioa to the Annual Total Cost of > 
tafers • • • • •! 



91 
241 



« • 



6-1 



• • 



104 



• • 



• • 



• • 



•t*06 



65 



• • 






• • 



38«56 



«. «. dl 



650 



7«0f 



•• 



468 



S«51 



• • 



80-61 



934 • • 









• • 



•• 



•• 



• • 



18^68 



• • 



t • 



«• 



• • 



li 



• • 



• • 



1,352 

• • if8' 







80 Sewerage OMid Dromag^, 

The number of personi in thii eomplaint who hnve fallen under my 
observation in Lancaster is about 500, of whom 34 died : wUch ii, 
upon an average, rather more thin I in 15. Of these 168 were men, 
whereof have died 20» which is nearly 1 in 8 : 236 wen womeny 
whereof have died li» which is about 1 in 22." 

The continuation of similsr cases of typhoid fever led to the erfaUish 
meat, in the present century, of a ^* House of Recovery/' which hai 
since merged into a fever-ward in the Infirmary near Dalton-aqaare. 

The principal conditions of a town, which counteract the most 
favourable natural advantages, and engender typhoid and other mala- 
dies, increasing the rate of mortality, are now generally admitted to be 
the retention of decaying animal and vegetable refuse in and nesr the 
inhabited dwellings. Attention was, therefore, chiefly directed to thii 
point ; first, as it depended upon the state of the sewerage and diaioage 
of the town ; and next, on the quantity, quality, and mode of sopply of 
water. And having obtained from the observations and inqiiiriet 
thereupon instituted, together with the instances of insuflBcieat veMila* 
tion and overcrowding of such abodes, sufficient ezplanatioa of the 
cauies of the state of mortality demonstrated by the foregoing tables, 
and of other evils deeply affecting the welfare of the poorer inhabitants 
of Lancaster, I shall confine this Report chiefly to these snlijectk 

Sewerage and Drainage, — The Surveyor of Sewers and Pavements 
of Lancaster had no plan of the sewerage of the town. From him I 
learnt that most of the streets had soughs or sewers ; that, with the 
exception of one street, in which the section of the sough was oval, the 
rest were square ; and that he continued to make them of the old 
square form. Edmund Sharpe, Esq., M.A., county architect and fur- 
ve)X)r, has since supplied me with a plan of the present sewerage of the 
town, and states, in the letter accompanying that plan, — ^* llw drains 
are square and flat-bottomed ; the sides are built of loose rubblfrwall- 
ing, laid in c(immon mortar; no pains are taken to make the joints 
good ; no cement or hydraulic lime is used ; and, were it not for the 
rapid fall of most of the streets, the sewerage would never leave the 
rough sides and bottoms of the drains. As it is, the stench is fre- 
quently intolerable, and the complaints incessant. 

*< I send you the cost of the present ill-constructed drains, as well ss 
that of the excellent circular tile drains, from which you will see that 
the increase in cost is only one-fourth more for the large size, and 
nothing in the smaller sizes."* 

The sewers serve to carry oflT tlie surface moisture, which is received 

9, d. 

"* OiJ Sewerage,^ Coit: — Main drain per lineal yard •••60 

Branch-ttreet drain ditto ••••46 

Drains from yards, &C., ditto •••20 

The tfi-o first are made of flag or slate bottom, rubble ttone tidei, and xoagh 
stone covers. The small yard drains are often made without bottoms. Tke main 
is generally 2 feet 6 inches X 1 foot 4 inches. Middle aixe, 1 fi>ot to 16 inches 
square ; and the smaller ones, 6 inches or 7 inches square. 

Estimate ^ New Sewerage: — TUe pipe*, aocket jointst wilk etbome, ^., eow^Ueie, 

t, d, £, 9. d^ 

4,817 lineal yards, main, at 7 6 • • 1806 7 6 

3,S70 ditto secondary, at 4 6 870 15 

11,330 ditto branches, at 2 3 1274 12 



Offensive State of the Mill-Race. 61 

fiiby untrapped gratings or guIIy>holes, together with so much of the 

,t Mrface filtii and refuse as is not removed by scavenging. The house- 

.(idmina aerve principally to carry otF the waste water: but with regard 

,clo the combination of house and street drainage, the information which 

I was able to obtain was vague and uncertain. I have reason to be- 

iliare that the instances are limited to a few amongst the better class of 

sshouaca in which a supply of water has been provided and applied to 

earry off the most offensive refuse from their interior. But the quantity 

uaCotfiuisiTe decomposing animal and vegetable substances which finds 

cte way into the sewers has much increased of late years. 

K The entire contents of the sewers of the town of Lancaster, with the 

..ficeplioii of that in Bridge-lane, are ultimately delivered into an ancient 

r;:iniU-atrean). This begins at Dalton dam, a diverticulum of the river 

'J, liUne, and, after a course of 1400 yards, terminates in the river at the 

icloirer part of the town, near the Old Bridge. About 700 yards of this 

.-leceplacle of the town-sewage flows through the lower part of the town. 

■ . Through the greater part of its course the current of the mill-race is 

..; Teiy sluggish, and at high tide it is reversed, its contents being driven 

: hack towards its commencement, at the dam. By this flux and reflux 

,,lhfl decomposing matters received into it are mixed together and 

agitated, their decomposition accelerated, and the escape of the mias- 

.•maUc and noxious effluvia and gases promoted. The progressive 

I growth of the town and consequent increase of the offensiveness of the 

iiiill-iace» which may be compared to a prolonged cesspool, have led to 

Its being arched over, along a great proportion of that half of its course 

: which extends through the inhabited part of the town. The portion of 

the mill-race which was undergoing this expensive modification during 

the period of my inspection was about 72 yards in extent, and flowed 

throan^ a garden extending from the residence of the proprietor, in 

I#eonard-g^te, to the Green-area. The contract price of the work was 

100/. ; but the gentleman (Mr. George Burrow) who had gone to 

this expense to abate the nuisance, informed me that it would cost him 

more money before it could be satisfactorily completed. This fact yields 

an approximate estimate of the expense which has been incurred in 

bridging over about 6U0 yards of the intramural portion of the mill- 

. race; an operation which conceals, without materially abating, the 

evil of that sluggish receptacle of the town sewage. 

Many of the wells iu the vicinity of this part of the mill-race have 

1^700 lineal yards, main outlet, at 9< £765 

320 golle^-ij with stench traps and pipe complete, at 1 7«. 6c/. each '292 10 

£5009 4 G 



30,000/. worth of rateable house property, or 3500 houses at a rent of from d/« 
to 50/., the ayerage being 9/. per annum. Say, 

Sewer Rale. 

£. «. d. 

4 per cent, on 5000/. • 200 

Annual expenses • • • 150 

£350 



850 at from • • • 5/. to 7/. 

850 at about • • • 7/. 

500 at from • • . 7/. to 10/. 

500 at about • . . 9/. to 10/. 

300 at from • • • 10/. to 12L 

300 at from • • . 13/. to 20/. 

200 at from . • . t^O/. to 50/. 

3500 
TOL. II. 



30,000 at 2|</. in the pound, 347^ 16#. 



8*2 Defective Arrangement for the removal of Refuse ; 

been polluted by the soaking pf its eont^qU into tbip soil. It ^Skc^% 
the cellars and foundations of the adjoining houses, and is probably a 
chief cause of the occurrence of typhus fever iu its vicinity, as in Darn- 
ttide-streft, and parts of St. Leonard-gate. At the present time ihe 
mill-race perfurms no other office than to intercept tbe currents of tlie 
main sewers (tlie contenis of which ought to be speedily delivered at a 
distance f om the muss of the population), and to form the medium uf 
their gradual escape, subject to the alternations of the tidal current, 
into the river. The mill, for the working of which tbe dum and race 
were ori{;inally made, has long censed to exist ; its place is abowQ in 
Speed's plan of the (owu« as it stood in 1610. There are no righU to 
be purchased : they wire originally leased to the faniily of Dalton ibr 
200 years ; and were rendered up at the expiration of the lease, by a 
representutive of the family, to the Municipal Coqxjration. 

Besides the influence of the defective stntctural arrangements of the 
present system of sewage in exciting febrile epidemics and produciog^ 
the excess of mortality of the tradesmen and operatives of Lancaster 
below the average of a ht'althy town ; another cause, which operates, 
especially in the districts inhabited by the poorer classes, arises out of 
the inapplicability of the present system of sewerage to the speedy re- 
moval from such districts of the most oflensive and noxious refuse. 
The sewers and drains are unconnected with any special water-supply 
or power of scouring or flushing them, and in fact, as in most other 
towns, they are not at present so constructed as to admit of that essen- 
tial condition to their complete operation in a sanatory point of view. 
The instances, as before stated, are extremely rare, in which a supply of 
water has been provided and applied to the purpose of carrying u£f the 
excreta from the interior of the houses, and in these cases the draia 
usually terminates in an adjoining cesspool. The domestic refuse is 
thrown into the midden-stead or bog-holes, which are generally open 
receptacles attached to piiviis, and form, in the more or less close con- 
tiguity of every house in the town, a mass of decomposing and putre- 
scent animal and ve<;etable matter. These centres of atmospheric 
pollution aic carted away at intervals of time, usually regulated by the 
capacity of the receptacle ; the periods varying from three months to 
three years or more. I was informed of some severe cases of typhus 
fever which had occurred in wealthy families, and had originated so 
soon ailer the emptying of such receptacles as to lead the medical 
attendant to infer a close connexion between that operation and tlic 
outbreak of the epidemic. 

In the belter class of houses, however, the oflensive accumulations 
are usually placed fur enough from the doors and windows to preveiit 
immediate annoyance, and their more insidious and constantly deterio- 
rating influences do not excite attention. 

But it is in the parts of the town which are densely populated by Uie 
poorer classes, where the proportion of the most noxious constituents of 
the decomposing mass is increased, the proximity of the whole to the 
habitations closer, and the escape of the emanations from the alleys, 
courts, and yards, more diilicult, that the influence of defective means 
of removing excreta from town dwellings in destroying the comfort, 
undermining the health, and deteriorating the morals of tliose exposed 
to its operation is most manifest. 



their luftnence m the Morals and ffealth of the Poor. ^3' 

la my inspection of the poorer districts of the town, I was accoqt* 
piwicd by Mr. Charles Ricketts, resident medical officer of the Lapcast^r 
lofirmary, and occasionally by Edmund Sharpe, Esq., architect. T^P 
folio wing^ selections from notes taken on the spot, are far from bcipff 
extreme or exceptional cases of the state of thin^ observed : 

Chapd'<xmrt^ a space about 60 feet in length and 7 feet wide, is 
enclosed at hotli ends, as well as at the sides, by houses from 20 to SOifeet 
high : it is entered by a covered way, about 3 feet wide and 7 feet high. 
The privy-accumulation or midden-stead was exposed within the court; 
it contained the usual accumulation of decomposing excrementitious and 
other matters, the soakings from which filled a stagnant kennel travers- 
ing the court, and slowly escaped by an untrapped gully-hole, near the 
entry, into the adjoining se*wer. The noxious emanations from thes^ 
sources are greatly aggravated by the obstruction to free ventilating 
currents of air. The court is the occasional seat of febrile and phthisical 
disorders. 

My medical guide conducted me to a court called Croft'*syard^ 
where several cases of fever had occurred* We entered it by a covered 
passage, or tunnel-entry leading from St. Leonard-gate, 1 yard wide 
and 2 yards high, and about 20 feet in length, opening into a small 
square court, built up on three sides, and closed on the fourth, opposite 
the entry, by walls, propping up the soil of a garden above the level o( 
the first floor of the houses. The privy and midden-stead occupied one 
side of this enclosed space, abutting against the first story ; its oozings 
infecting the walls of the dwelling, and also contributing to the morbific 
character of the stagnant water which accumulates in wet weather at 
the bottom of the court, whence it drains off sluggishly by an open 
kennel to the untrap|}ed grated opening of the sewer at the entry. The 
removal of the midden heap was described as a grievous aggravation of 
the habitual noisomeness of the confined atmosphere of this court. It 
is first thrown out by hand labour upon the fluor of the court, then 
wheeled by barrows full clown the narrow passage into the street, 
wlience it is finally carted away. The farmer is willing to give 2$, in 
addition to the labour for this manure. The water for cleansing the 
court after this laborious and nuibome operation is fetched from a public 
pump at some distance. 

In Brewery-yard^ the common passage to several tenements, com- 
municating with Moor-lane, but no thoroughfare, an open kennel 
extends down the middle, widening into a large green stagnant pool, 
at the blind enH of the court, where it is partly concealed from view 
by a low stone wall built across the kennel : at one end of tlie yard is 
the usual midden-stead, at the other was a colony of pigs. An under- 
ground drain extends from the street drain half-way down this yard ; 
but the slope of the surface carries most of the refuse by the o|)en 
kennel in the opposite direction to tlie terminal stagn^int pool. This 
yard is one of the noted localities of fever. 

Another equally frequent source of patients for tlie fever ward, is a 
aeighbouring court called Plough-yard^ communicating with the op- 
posite side of Moor-lane, by a narrow entry : the yard which leads otf 
at right angles from this entry is everywhere surrounded, except at the 
indirect passage to the street, by houses from 20 to 80 feet in height. 
One privy serves all the inhabitants of this yard, besides trespassers from 
t)Mi /Ort et, It is situated »l ibe bliild end pf the yard with an enorpious 

^1 
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open midden-stead, emitting the usual offensive effluvia. There was a 
stagnant kennel along the middle of the yard, soaking through the ill- 
paved surface, and infecting the foundation and ground floors with its 
noxious damps. 

My attention was called by both District Visitors and the Dispenf^arr 
Medical Officers, to Oven- house-yard^ China-lane: in the middle were 
two enormous middens, the oozings from which were accumulated in 
stagnant pools. An operative builder, who had received an injury from 
a fall two years before was still slowly recovering. He had been re- 
commended by one of the magistrates to prefer a complaint of this 
nuisance, but did not like to be a bad neighbour, the landlord of an 
adjoining public- house claiming a vested^ interest in the pestiferous 
accumulation. 

The aggravation of the ills of poverty, by the defective arrangements 
for the removal of excreta was perhaps nowhere more strikingly mani- 
fested than in the case of four abodes in Dye-house-lane ; where, in 
consequence of the confined space, the privy and ash-heaps were accu- 
mulated in the cellars. Commonly, the excuse for closed doors and 
windows was, the bad smell of the court ; but here I found a special 
contrivance for keeping open the outer door, without which the tenant 
said, ** she could not bide in the house:" " the stench at night was 
sometimes past bearing, especially in rainy weather." But the rent was 
low, Is. 9d, per week, for three rooms, on account of the nuisance : if 
they could aflbrd to pay more, they would not stay ; but, as one of the 
tenants said, '* need makes one submit." This poor woman was an 
almost constant patient at the Dispensary for dyspepsia and gastric 
irritation. The cellar accumulation often overflowed ; for '* it was such 
an awkward plac«^, the farmers did not like the trouble of fetching it 
out," and the landlady had sometimes been induced by the tenants' 
complaint to pay for its removal. 

In JVood-yard there are three or four surface drains, but they have 
no communication with the street sewer: the drainings from the mid- 
dens in the Boards Head-yard^ and from some pig-sties, accumulate 
in the court, and are carried out by buckets into the street, four tinges a- 
week. There is here much sickness and infantile mortality : the wife 
of John Huddersall had managed better than iier neighbours, and had 
reared two out of five children. The privy accumulation was enormous, 
and sometimes sells for 13^., yielding eight or nine cartloads. The 
amount paid for soda to soften the pump water for washing, varies 
from a halfpenny to three half-pence per week, in the di&erent families 
of the court. 

A court leading out of Mason-street^ presents an enclosed quadran- 
gular space, about 20 feet in length, and 7 feet in width ; the middle 
of this space is crossed by two privies and their usual open accumula- 
tions ; at the sides of the court are houses varying in height from 20 to 
30 feet ; and each end of the court is blocked up by a house of the 
same height, the inmates of which houses were seldom off the Dispen- 
sary books. The Medical Oflicer has found the stench of this place so 
intolerable, as to be compelled to quit his patient as soon as possible. 

In another court out of Mason-street^ about 6 feet wide, and con- 
taining two privies, clothes were hanging to dry, and absorbing the 
fetid atmosphere. 
^ A thiH '^^^^ *- below the level of the street : the floors of the houses 
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are always damp, and this state is greatly QCffi^ravated at high tides, 
when the old mill -stream receptacle of the town's sewers is forced back 
up the gully-holes, and floods all the yard. They had a very scanty 
supply of water: there I heard the common complaint that the pump 
was down, with the addition of the water being unfit for drinking when 
raised, the well having become polluted by the surrounding drainings ; 
** it was only fit for slopping, not fit for use." The tenants have to go 
lo a pump about a hundred yards off; with the usual tax for soda, or 
with the expenditure of much time and labour in getting rain water fit 
for washing. 

The degree of domestic cleanliness, with these evils to contend against, 
were, notwithstanding, highly creditable to the poor women, the wives 
of the operatives who tenant these abode. But, too frequently, the 
efff ct of the difficulties and constant operation of surrounding annoy- 
ances — all within the scope of economical and efficient preventive 
arrangements — was manifest in the sordid, sickly, and querulous slat- 
terns, into which women of originally cleanly and orderly habits had 
sunk, with obvious signs of habitual resort to intoxicating stima'.ants, 
combining to render the interior of their abodes as intolerable to the 
husband and the children as the exterior was disgusting. 

On one side of Bridge-lane, the houses, in an almost ruinous con- 
dition, are piled up against the steep base of the Caslle-hill, which there 
descends suddenly towards the river. At the summit of one of these 
piles, called the Forty Steps^ I found a plateau, supporting a range of 
pig-sties, fronted by an area 3 yards wide, which was one mass of cor- 
ruption and stench, and stood on a level with the roofs of the houses, 
fronting the street or lane. The feculent matter blended with the rain 
aud land springs from the hill side, drains down and soaks into the 
foundations and walls of the houses in its descent. I learnt, without 
surprise, that the morals of the inhabitants of this locality were as low 
as their physical comforts. 

Lime^treety parallel with the quay, manifests the usual consequences 
of imperfect drainage and the open privy system. No. 8, a seat of 
fever, receives the damp drainings through the wall, from a large mid- 
den-heap on the other side. Narrow and enclosed courts, with tunnel 
entries, lead from this street, most of them with the midden and privy 
heaps in a most pestilential condition. 

I received strong testimony, from medical and other sources, of the 
unhealthiness of a locality inhabited by small tradesmen and operatives, 
cMedGermany road or street, which well exemplified the evils of a bad 
drainage system. It is in the close vicinity of the old mill stream, 
which here begins to receive the contents of the sewers ; the whole 
vicinity of that sluggish receptacle of the excreta of the town has 
always been a noted locality of typhus and other forms of low fever. 
At the beginning of Germany-street, the houses join back to back with 
those at the end of Leonard-gate : and here my attention was first 
offensively arrested by a huge dung-heap in front of the tenement of a 
cow-keeper. In an adjoining court, the constant privy-heap at the blind 
end was unusually pestilential ; the accumulation of the refuse of many 
abodes, it requires removal four times a year : the women, who take the 
task of cleansing after the removal, share the small prbfits frpm the 
form^r'a purchase, which amounts to sixp<?nce each* 
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Ill Grrmany-row — a closed court, with smaller ones cominiinical 
vi\K\\ it — there is an open well, supplying the inhabitants and the i 
nmnding neighbourhood with the usual hard water. The orerflowii 
of the well run to an open kennel in the court, which tiiceiTes also 
drain! ngs of two or three privy midden -steads, and of two pig-Mi 
this sta«>naiit solution soaks to the foundation and through the flc 
of the liouses, and in rainy weather it rises.so as to flow in at the doc 
it finds its slugs^^ish way into Germany-street, where it used to lie 
ceived, with similur contributions from adjoining courts, into an o] 
drain. This, in consequence of the representations to the Sewers C< 
mission, of the frequency of fever, had, within a year previous to 
indirection, been converted into a covered drain or sewer. It rema 
to be seen how far tliis attempt to diminish disease, by local impra 
ment of drainage, will succeed: its value, at present, seems to be chM 
the admission by the authorities of the connexion between disease t 
bad drainage* 

The open, and here almost stagnant mill-race, extends from Grermai 
bridfrc, 700 yards northward ; the mud at the bottom was emitt! 
mephitic bubbles. The inhabitants of the houses built on its n 
bank had supplied the Dispensary with many cases of fever; and 
Medical Officer, Mr. Ricicetts, obser\Td, that in these and other malad 
when not fatal, the recovery was always slow; they did not rallji 
regain strength, as they would do in more healthy localities. 

Parliament street is an enclosed court, liaving one covered or tun 
entry, on the banks of the mill-dam, and a similar outlet into On 
Area. Each of these oiienings is about 3 feet wide, and 7 fret hi§ 
they lead to a space of 14 yards lonjj and 6 yards wide, inclosed on ev 
side by good houses, from 24 to 30 feet in height. At one end of I 
inhabited shaft, or well, at the corner furthest from the ^oVered entry 
the usual privy and midden-stead, rendered by the absence of ventilat 
more than usually offensive. The mistress of the dwelling next to 
privy complained bitterly of the nuisance; her hectic cheeks bespi 
the struggle which the constitution was undergoing : she had been v 
bad that night ; had suflercd two hours' purging ; her husband (Jai 
Mackerel!) had also suffered : they would leave the house as soon 
they could get another. They paid for three rooms 2»t. 4c/. a-week. 
well and good pump were situated in the middle of the court ; and \ 
expensive, but, in Lancaster, common mode had beeh here adopted 
supply the inhabitants of the street with water^ not only, as Usual, too hi 
for washing, but unfit, from its offensive brackish taste, for drinking 
culinary purposes : it was used only for the coarser operations of sco 
ing the floors, the household utensils, and the yard. The removal 
the midden soil, by the usual operations of diggin^ir and throwing it < 
into the court, and wheeling it into the street to be carted away, ^ 
referred to with looks and in language sufficiently expressive of 
disgusting nature, aggravated, as it must be, by the slow dissipation 
the stench in this pent-up locality. There had been fever in aim 
every one of the well-built houses inclosing Parliament-street, witl 
the experience of the present Dispensary Resident Officer. 

In Back Cable-street, the surface drainage was, until lately, in 
noxious a state as that described in Germany-court; but, in con 
quencc of the reoresentations of the Dispensary Medical Staff, of \ 
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fVequeni cxfciihrence of fever here, a closed drain was, four months a^o, 
earried along the front of the houses into the adjoining: mill-race. The 
eomplaini at this street was chiefly of the insufficiency of the single 

Erivy for the inmates of the thirty houses for which it had been provided : 
ere, as elswHere, I heard of the trespassers from the street, and of the 
unwillingness of the younger females to go to the place. Motives of 
decency and rootality combine with those of health and economy in 
^n[r*°Sr upon the serious attention of the local authorities the advantage 
and im]K)rtance of a system of sewerage capable of being combined 
with the in-door soil-pan system, as recommended and explained in the 
evideiice of Messrs. Austin, Hawksley, ai»d Foden.* 

In Sugar-house- alley, the snrrace-drainage continues in as bad a 
state as in Germany-court; the backs of the houses open upon an 
enclosed area, along the bottom of which flows the old mill-race. The 
approach to this area is by a narrow covered passage, on entering which 
I was met by an indescribable kind of damp, sub-fetid emanation ; at 
the end of the passage was a privy : the midden-heap being partly 
concealed in a vault or cellar, beneath the ground-floor of the house, 

Crforated by the passage. Emerging thence, I stood upon a steep 
nk leading from the backs of the houses to the bed of the mill- 
stream ; on the opposite side was a lofty wall, at each end a low arch, 
through which the black fllthy stream was sluggishly flowing. Each 
arch supported houses, completing the enclosure of the area. The 
stream was conflned to the mid-ehanncl ; at the sides it formed stagnant 
pools, receiving the drainings from ash and midden heaps and the out- 
castings from the overhanging windows. The fetid solution soaks 
through the foundations of the houses. When the tide flows, the mill* 
nee, receiving the main sewa<re of the town, is driven back towards its 
soarcey traversing the area in its progress, and again slowly returns at 
the ebb. Thus the enclosed area, about forty yards in length, is venti- 
lated chiefly by an impure atmosphere, which escapes from beneath the 
Arches at each end at every flux and reflux of the stream. A mor^ 
typical source of miasmata can scarcely be conceived. 

Supply of Water. ^-Sn abundant supply of water is essential to sii 
efibctive system of sewerage. Sewers and drains, it has been well 
observed, furnish merely the ways and vehicles for the transport of the 
excftta of towns. Water is the moving power or carrier, and its supply 
fend application form an essential branch of the same subject, with the 
drainage of the place. 

The inhabitants of Lancaster obtain their supplies of water from two 
ft>ntces— wells, and the roofs of buildings. Ttie well water is brought 
Up, fur the most part, by pumps ; there are a few small open wells in 
the poorer districts, from which water is drawn up by hand-labour and 

* See Firet Report, vol. ii.,pp. 819,349,414. A temporary abatement of the evil 
might be obtained by frequent, regular, and Bystematic cleansing and removal of 
the offenaire matter from all courts, alleys, and yards, by properly appointed and 
raaponaible scavengers, the material removed being sold to defray the expense of 
the soaTeuging. The example of the small town of Dalkeith encourages the 
•dofytion of such a system on economical grounds. This town contains about 5200 
hihabitants. Every street, court, and alley, is regularly cleansed, and thoroughly, 
every week-day, and on Saturdays twice (morning and evening); the sale of the 
laalttsrd produces a sufficient sum to defhiy the whole of the expense, and leaves a 
haUnoe of about lOU/. a-yesr. 
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the bucket. The rain-water (rom the roo<8 of the dw ellingB ia, in ami 
cases, conveyed by spouts into cisterns or water-butts. The general 
prevalence of this arrangement is due to the hardness of the well or 
pump-water,* which unfits it for washing clothes, except by the ad* 
dition of an alkali, which is usually the subcarbcmate of soda; and 
amongst the poorer classes, where the apparatus for collecting the nia 
water is least eflicient, and often wanting, the purchase of soda to nnkc 
the pump or well water (it for washing, subjects them to a tax of oae 
penny per week on the average. They complain also of the greattr 
difficulty, when the spring water is thus softened, of getting put ths 
dirt, and the quicker wear and tear of the clothes in washing, besidef 
their being made more rotten by the soda, which also spoils or dis- 
charges the colour. 

The wife of an operative, with a cleanly house and habits, stated to 
me that she ^mye sixpence a pound for the soda* and used about s 
quarter of a pound for each week's washing, but the majority can only 
afford to buy it by the quarter of u pound or ounce ; and though paying 
dearer for it in this way, yet using less, and washing with more labour, 
but less efficiently, their soda tax is thus reduced to one penny or oae 
halfpenny per week, the average being, as before stated, one penny per 
week. In some newly-erected blocks of cottages, built, however, on the 
objectionable system of back to back, the roof water is conveyed into s 
common stone cistern, from which the tenants draw their supplies for 
washing by a cock. More commonly, however, in the older courts and 
alleys, the roof water is either imperfectly caught in insufficient quantity 
in cans or buckets, held under the open spout during rain, or it runs to 
waste, and adds to the unhealthiness of the locality by augmenting the 
sta(rnant kennel-pools and the general dampness of the soil and atmo- 
sphere. Most of the courts, alleys, or blocks of cottages are provided 
with their pump: those, however, in the neigbbourliood of Stone Well 
and Calkeld Well, including about 200 houses, are without that con- 
venience, and the inhabitants resort to the common pumps of those 
ancient wells, some from a distance of 200 yards: the water thence 
supplied is hard. 

The wells in those courts and alleys provided with a pump, yield 
water not only hard and unfit for washing, but frequently uuwholesome, 
A poor decent woman, of cleanly and apparently temperate habits, in 
Lucy-court^ said, that the water from the pump in that court always 
made her ill, griped, and purged her ; and she fetched water for tea, 
and other culinary purposes, from the pump in Pipe-house^yard^ a dis- 
tance of about 250 yards. The well in Lucy-court was polluted by the 
immediate vicinity of the midden-stead of the court, receiving the privy 
soil, which was allowed to accumulate in great quantity, not being 
removed oflener than once or twice a year. Far from being infrequent 
were the complaints that ^^ the well was down,'* or the pump out of 
repair. In one court, observing a chain across the pump handle, the 
cause was stated to be, that the landlord having refused to repair the 
pump, the tenants of the court had agreed to to get it done at sixpence 
each. The repairs were made and paid for by those who had advanced 

* Mr. Wilson, chemist, found in the water from his own well in Great JohiiptCieet, 
20 gnuns of calcareous and other impurities in half a pint of the water. 
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eedful Bum^the small capitalists of the court« The defaulters were 
ced out" of the use of the pump, till they had paid their quota of the 
ise, or had wearied out the privileged tenants by incessant squab* 

lese details may be deemed trifling;, but they contribute to demon- 
i the various evils of the present system, and become important 
I the ascertained cost at which good water, fit for every purpose, 
t be brought abundantly and conveniently into the dwellings of 
oor,* is contrasted with the expenses and other evils involveid io 
tresent incomplete and inconvenient supply of water, of so hard a 
ty, as to be unfit for one of its most important applications. 

the first court leading out of Montnouth-street there is no pump 
ill ; the only supply of water is from the roofs, and this is very 
illy collected. Most of the tenants complained of having neither 

nor sofl water. Considering the trouble and labour, the colds 
ht in bad weather, and the wear of shoes, incident on having to fetch 
rater from a distant well, and the present expense of soda in making 
for washing, one of the tenants (Mrs. Sanger) thought, that if 
f drinkable, and soft water, were brought to her house by a pipe, 
irould not mind paying threepence a-week: the rent of her teoe* 

was 2;. Ad, per week. The next-door neighbour, to secure a 
iy of rain water, which, nevertheless, had often failed her during 

ee First Report, eyidence of Mr. Hawktley, vol. ii., pp. 38, 47. By way 
itrast I subjoin the following estimate of the expense, in Lancaster, of the 
and well for obtaining the supply of the hard water :— 

£. c A 
>f making a stone well complete, at lit* per lineal yard, average) g 15 n 
th 14 yards ••••••«••/ 

pomp and wood frame • « • • • t •700 

trough complete. • • • • • • • tlOO 



ge cost of annual repairs 



£17 16 
5 








Number of pumps and wells in the town, 1237. 

. Edmund Sharpe, to whom I am indebted for the above estimate, informs 
at about 50 of the above pumps are not in use from Tarions causes, aa ** out 
air," " water bad," &c. 

B following gives the expense of the existing apparatua for colIeeUng tbe 
irater, exclusive of the roof>conduits and spouts : — 

500 houses have lead cistems. 
200 houses have stone cisterns. 
£. 9. d, 1000 houses above 10/., with each a butt. 
10 850 houses under 10/. ; 425 of them 

7 have each a water-butt ; 425 have 

12 years. one to two houses. 

1850 850 houses under 7/., with one butt to 

four houses. 



H'ater Butt, 



ge cost . 
al repairs . 

last • 
>er in use 



Lectd Cxttemt, 



ge cost 

)er in the town 



£10 10 
500 



Stone Cisternt, 



ge Cost • • 
Ht in the town 



£8 8 
200 



3400 Total number of houses. 

Average number of week** drought ftc^** 
Summer • •6 
Frost • • 2 

— 8 weeks. 
Price of water during drought, li/. per 
9 gallons. 
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the pfMent dry sumincry had invested fourteen shillings of hard can 
savinpcfl in a second-hand biUt. 

Near the blind end of this court stood the common privy, with 
nsiial enormous accumulation of ash and midden refuse. It was 
moved by hard labour, the wheelbarrow and cart, once or twice a ye; 
the smell at such times bein^ most ofl'ensive. A stagn&nt kennel « 
face drain, receiving oozingfs from the midden-stead, the slops from I 
houses, and the waste roof water, communicated with an untrapf 
gully-hole at the narrow entry to the court. I was uot surprised wt 
the Dispensary Resident Medical Oflicer, detuiling his experience 
practice derived from this locality, pointed out one of th« houses 
haviug iHsen the seat of a series of cases of scarlet fever of a low typh 
type, fatal to one of the iniriatps, an adult, who had been attacked a 
liericKl when his labour hud beconte most productive to the public, i 
important to his fumily. 
I In Pitt-street, the inhabitants complained that the pump was oul 

> order, and that the water was bad and unfit fur culinary purpa 

I when raised by much labour; there were no means for collecting I 

\ rain water in this street. The well water was used for wash! 

clothes, after the addition of soda, for which each family in this str 
j paid on the average one peimy per week. 

t There are three inhabited cellars in this street. 

The privy receptacles were in fnmt of the houses, and brim-fi 
i they are emptied about once in two years. 

! In Oven-hoiisc-yard, China-lane, I found lamentable instances of 

difficulties of obtaining a supply of .soft water for the indispensable neec 
cleanliness. One poor woman, upon interrogation, with some reluctan 
pointed out an empty window pane on the level of the floor of 
adjoining vard, throiigh Which she sorfietimes put her little boy 
night, to abstract a supply from the water-butt there. At other tin 
she uot it from the Castle ditch, by letting: down a bucket from 
terrace, at a height •of about '30 feet. - This is not an imcoma 
practice with the poor women in the neighbourhood of the Cast 
the part of the ditch not bounded by the terrace is railed in 
preserve the water for the service of the jail. Soft water is sold 
this neighbourhood to the poor who can afford to buy it, at a pei 
I for three cans full. 

JameS'iffreH is long and narrow, with an open drain, and bears, 
the InBrmarv, the character of an unhealthy locality. Barrow^s-ca 
leadins: out of an offset from this street* has furnished cases of fe 
from No. 9, at the back of which house there is a huge midc 
belonging to the stables of the Fleece Inn. . The mother of i 
family had been lately carried off by typhus. As- exemplifying i 
appreciation of the advanlap^c of a good supply of' water, the teua 
, though aware of the unhealthiness of the place, continues, becai 

the landlord has provided a large stone tank for the reception of i 
! rain water; it is raised by a pump from the tank. 

In Plough-yard^ already cited, as exemplifying the evils of I 
present sewer system, the means for collecting the rain water are v< 
insufficient. The water from the pump is made usable for waahi 
by (he usual addition of soda. The tenant of two rooms in one %A\ 
houses rented at 1*. 10c/. per week, paid three halfpence per week 
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fbr washing, when there was tio rain water (o be had. Another 
bOD^ht a pennyworth of soda for her week's washing. 

Crooked-Mlei-yard communicates with the lower end of Chiirch- 
•Ifvet; is a similar, but narrower, cul-desac than Plough-yard, and 
hmM the privy and offensive midden-stead at the blind end : the contents 
are removed about three times a-year, the farmer paying 2s. 6cf., 
whkh the Inhabitants share amongst themselves. They complained 
of its offensiveuess. One abode, of which the door and only window 
o|iened close against tjie midden-heap, had supplied the Dispensary 
With an interesting but futal case of purpura hsemorrhagica, in a 
flbiid ; the mother, in the same abode, had been carried off by puerperal 
fiHrer of the typhoid type. Here, after the usual complaints of the 
qaaiity and deficiency of water, a tenant of the court, in answer to the 
queation of what it would be worth to her to have a house supply of 
good water, thought that '* twopence a week would be what most of 
'cm wonid be glad to give for such a comfort." This court had 
aorfiMe drainage only. 

In Oven-heuse-yard, St. Leonard-gate, there is no pump, and they 
Inive a long way to go for water ; and what they get from Stone Well 
or Calkeld Well is hard, and requires soda for washing. This yard is 
■ecessible by a narrow entry, close to which stood the usual open 
midden-heap ; it leads to en area, about 30 feet by 20 feet, which is 
pHncipally occupied by a stagnant mass of mud and green-mantled 
water. On one side of this were ten pig-sties, and the rest was 
■orrounded by dung-heaps, of which I counted six. The central pool 
fvceim the fetid oozings from these accumulations of filth; and the 
whole (brms a typical specimen of the fertile source of febrile miasmata, 
in the precincts of a populous neighbourhood. 

I}am'Side'Str€et is another irregular enclosed space, entered by a 
•overed way which we could not pass without stooping: it contained 
several midden-steads and pig-sties, and is a noted seat of fever. It 
is not provided with a pump : the inhabitants fetch their hanl water 
lh>m MoBon-street, and their rain water, when they can get it, which 
IB a rare occurrence, from Swarbriek's, in Germany-street; most times 
they have only the hard pump water, and those that can afford it, buy 
• halfpenny or penny worth of soda, which serves only for one batch 
of washing. 

In Ct^^e-yard there is no pump, and the means for catching the 
tmin water are very imperfect. Cleansing of the court always requires 
the preliminary labour of fetching the water from the Stone Well; 
and, at the period of the removal of the midden-heap, ** they are all 
day in getting it any way decent." The usual soda tax is paid at 
fliont titnes of the year to make the Stone Well water fit for washing. 
One family had lefl the yard because they were always ailing: their 
BOoeetsorB are now in a sickly state. The advice of the Medical Officer 
to these, his habitual patients, was uniformly to leave a place which 
liad been an almost constant channel for the flow of the Dispensary 
tharity fund, in the shape of their dmgs, and the time and skill of their 
Heeident OfliGer. 

VentikUum, — When we consider the proportion of putrefactive and 
peBtHential emanations which must be mingled with the atmosphere 
of cMiaed courts and yards like those which hate been described, it is 
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sbvioui Ihat any of the modeH of ventilntion thit bate been ie 
and recnmmended fo be iiitroducpd into the construction of 
dwellinj^ of Die poor, by apertnres, regulated or otherwise, in 
windows, walls, ond ctilmiieys of dwellings so located, must ioci 
the nuisance to the inhubitanU by the introduction of currents of i 
offensivp atmospliere, so long as tlie system of open privies 
iufrequent removal of the accumulated excreta and refuse is sud 
to continue in operation. 

Pure air is ihe essential condition of successful ventilation, 
arrangement of dwellings admitting full and frre currents of 
atmusphere is the main requisite fur the healthy reS)>initiuD of 
inmates, aiiA should be provided fur in all sanatory regulations foi 
future erectiim of abodes for (he poorer classes. The iniprovemei 
the uir in the existing dwellings when ihey are so arranged a 
obstruct pure atmospheric currents, by llie inlrodncliou of partial 
domestic contrivances for veulilation, demands as a requbite 
liminarv, such a system of constant, speedy, mid (xiniplete removi 
decomposing aniinal and vegetable refuse as is now in operation in 
town of Dalkeith (Kee antr, p. -225), or as ihat still more effectual 
economical one which hns been described in (he evidence of Me 
Foden,' llawksley.f ond Austin, J nnd which is actually in succei 
operuliun in a densely inhabited part of the localily now reported ( 
the County Gaol, to which I shall presently advert. With regard Ic 
confined parts of the town inhabited by (he poorer classes, 1 sul 
Fome of the instances in which the necessity for such an esse 
preliminary, connected with the flushing syslem of drainage 
sewage, whs forced upon my atleniiou during the inspection madi 
the present Report. 

lu Vicloria-place the first story of (he houses is below the lev 
the opposite field, anil about T feet below the wall supporting the 
of lliat field: the lengLh of (he place or passage is 40 feet, and 
blocked up at each end. The families living here are mostly of 
belter class of operatives. No. 7 is built over a stable and pig 
mill has a great accumulaiion of refuse beneath Ihe inhabited pa 
the house. The former inniales of this tenement were always ail 
their successors bad been ^ix itecks in the house, and complained 
they were forced to keep thi' windows shut to keep out the stench. 

The entry to a thickly populated cul-de-sac culled Railway Intt-n 
is a covered passage two feet wide. CardwcU't-yard is a sir 
inhabited sunken sh:ift. The ventilation in both is must defective, 
their atmosphere, polluted by the common open privy and open <J 
system, is unfit for admission into human abodes. Both localities 
supplied the Dispensary with casesof fever and phthisis, Mr. Rid 
ha<l had fever esses also in lilack Cat-yard, whiih is five feet n 
and with an atmosphere requiiing the same thorough systen 
disinfection. 

Fleetttreel is an enclosed area of a few yards square, enUred I 
Union>square by a passage two feel wide, nnil 20 feet high. In 
limited space were two privies ami iiiidilen-bea]is. The inhabit 
carefully shut out the atmosphere which receives the emanations. 

• Itat Hqiort, voU II. p. 349. t IbW.SW, JlbU.^U 
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I*€nffSon*9'yardy inhabited by a higher class of operatives, was clean 
Hid flagged^ but exhibited the evils of a pent-up atmosphere : it is 
tarrow and closed at l)oth ends, except tlie tunnel entry from Market- 
ittreet. I was struck by the dank sm^ll oii entering it. My medical 
eompanion stated that he had noticed that of sulphuretted hydrogen 
hi h» attendance on the sick in this yard. 

Several courts led by narrow covered ways from Henry^street : only 
ime was sufficiently open to admit the purifying currents of air; the 
otbers were confined and filled by a more or less fetid atmosphere. 
flfere was repeated the common complaint of the pump out o( repair, 
sod the great labour of raising water for culinary purposes. The 
pioximity of the canal affords the supply of soil water for washing. 
' The obstruction to a free admission of solar light which is, likewise, 
erased by the close collocation of dwellinn:s, as has been described, adds 
to the force with which the more directly deleterious influences 
operate upon the inhabitants, and especially upon convalescents, infants, 
and young children. 

In regard to the close courts, yards, and alleys, so common in old 
towns, and so difficult to be effectually altered without destruction of 
property, the substitution of the soil-pan and flushing system for the 
open privies and accumulations appears to be the essential preliminary 
step to ventilation improvements. The atmosphere of the rooms, now 
often purposely pent up, is however, in some instances, rendered still 
more deleterious, especially during the hours of sleep, by the over- 
crowding of tlie apartments; of which I met not unfrequently with 
examples by no means warranted or excused by the circumstances of 
the occupant of such abodes. 

In Factory-hilly for example, there is a block of eighteen cottages, 
bnilt back to back. Mr. Rickclts, who had here attended some bad 
cases of children's diseases, drew my attention to the uncleanly state of 
some of the abodes ; and Mr. Jackson, the mill-owner, complains that 
he could not prevent the habit of over-crowding. Two or three 
fiimilies would stow themselves into a space fit only for the wholesome 
occupation of one family ; and, though in the receipt of full wages, 
would thus save expense of rent at the expense of health, in order to 
gain means of indulging in excesses calculated more directly to 
undermine the constitution. 

While, however, a general system of baneful extraneous causes 
continues to operate in diminishing or destroying the domestic comfort 
of the working classes, by polluting the atmosphere surrounding their 
dwellings by noxious emanations, which tend directly to depress the 
nervous system, no very sanguine expectations can be entertained of 
their improvement. The great and primary evil must first be amended 
by. efficient sanatory regulations. 



Fires, — Among many secondary evils and inconveniences which 
attend the present mode of supply of water in the town of Lancaster, 
its inadequacy to meet the emergency of conflagrations prominently 
suggests itself. "The town," says the historian above quoted, "has 
been long famous for the great quantities of mahogany furniture which 
htive been made in it for home use and exportation. Mr* Qowlli^a 
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extensive wareroimis, slored with every artiele of tueful Bod onwoieDi 
furniture, are well worth the attenttou of the siranger, m they aresa 
to be the be»t stocked of any in this line out of the metropolis"* 
was assured by the present senior ])artner of the firm, that in the crei 
of a fire breakin^r out in the riciily-stured premises in Cbun:h-slrei 
the only supply uf water which could now he had was from the puai 
and water-hutty and from those in tiie yards and passages of tl 
neiurhlMurinir houses. 

Public ll^ulhs. — On the rising ground to the east of the town, no 
that part which is most densely inhabited by the factory popuhtioi 
the Cor|X)rati(in |iossesses land, called Freeman's Wood, which bi 
been planted and walled round fur the protection of the young tree 
Tbis might he laid out, at a comparatively small expense, as a 
ornamental park for public recreation. It could not but prov 
conducive to the sanatory improvement of the labouring popuhiio 
generally, and more especially of the manufacturing class, which lli 
tables of mortality show to havf, at present, the lowest rate of lifi 
The higher ground, near the race-course, would form, if proper! 
drained, a most advantageous site fur athletic g^mes and ezerciiei 
which are too little encouraged amongst the younger artisans an 
operatives. These, and other accessary nieans of improving th 
sanatory state, can scarcely, however, be expected to improve the ral< 
of mortality, \»hil&t the great and primary evils remain in full force. 

Remedial Suggestions. — ^The most obvious, and apparently the onl 
efficient remedy for the circumstances which mainly affect the sanatoi 
condition of the town of Lancaster, depends upon the acquisition of 
supply of water, not merely in quantities sufficient for the ordinal 
domestic wants of the inhabitants, but a concentrated supply, capabi 
of being conveyed into the interior of houses so as to be applicable I 
the removal of the most otTensive kind of refuse, and of conveying t fa 
same, by proper house-drains, to sewers, so constructed as to admits 
eltectiial .scouring by such application of water-power.f The whol 
refuse of the town, thus speeddy and effectually carried off by 
flushing system of housc-druins and sewers, ought, in onler to in« 
the exigencies of the ligricultural neighbourhood, us well as to ensui 
a return for capital expended in such sanatory improvements, to I 
conveyed by the n)ain sewer into reservoirs, at a due remoteness froi 
the town, in order to its subsequent removal and application to tl 
increase of the productiveness of the surrounding land, which migii 
if properly drained, be then maintained constantly in a high state < 
fert i ! i ly^ 

* An Hihtorical Account of the town uf LancoBter, 8vo., ]b07, p. 64. 

t Mr. Sharpe, cuuuty architect aud surveyor, in a letter addrcMed to me sin 
my survey of the town, says, in reference to such a supply of good sofl spriiij 
water : — ** I am unable to give an estiinate of the cost of a perfect supply^ but I a 
Butislied that it could be obtained at a very reasonable mte. The lower part of tl 
workhouse fieM wouhl form an excellent hii(h-level reserroir, and the Froeinai 
Wood, immediately below it, a very good site for a low-level supply. Both wou 
be fed by smnil streams, and would be supplied from lar;;c surface* draiuage rtu 
voirs on the Lauenstcr or race-course side of the base of Clougha/' The misses 
the sandatoncs of the carboniferous series on which the subsoil of the town rcj) 
here rise to the surface and form the base of this hill, the level of which base 
higher than the Rummits of Uic church and castle towers which crown the Lill i 
which Laiicafttcr is built. 
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{ l^ve beep induced to t»tep thus far beyomi the imin^diate apd 
proper object of this Report, wiiiph is the exposition of the chief causes 
ifivctini^ the sanatory condition of Lancaster, and to suggest the line 
of remedial operation, became the local authorities, responsible for the 
health of the town as far as it depends on proper sewage and drainage, 
h^ve i|n opportunity of judging of the efhciency of the improved 
^'Ql^ip recommended, by its successful operation at the County Jail, 
wh^re it has been adopted by the authorities who regulate the 
4S^latory condition of that estublishinent. 

All (he ei^creta of the population there agirregated, and immured 
ii|iOQ the summit of the hill on which th^ town is built, are speedily 
and eflTectually removed by the application of water-power, and 
conveyed to closed reservoirs, to be subsequently applied to the 
purposes of agriculture. 

The following are the sources whence a water supply, equivalent to 
tf)e above important service, as well as to the ordinary e&igenciea of 
deanliness, is obtained : — 

JMtors^ FarJ.— Spring water from the well in the centre of the 
yard| and from a well near the Well Tower. Rain wutei from a large 
tank at the upper end of the yard. 

Male Crown Side. — Spring water from the well in the Chapel yard, 
"^rk^d by the tread-wheel. Rain water from a tau)c in the Luugesa 
Tower; from two tanks in B ward] from a tank in each of the wards 
A, C, D, £, and F ; and with water, condensed from the steam-pipe, 
p^aaiug through the wards, in the yard of ward G and II. 

Pei^itentiary^ or Females* Ward, — Spring water from a well within 
the building. Rain water from th§ Castle ditch, by a forcing pump, 
from tvvo tanks on the roof, and from a large tank in the yard. 

Female Debtors Ward contains a ruin wuler tank. 

Keeper s House, — Spring water from a well in the "Well Tower. 
Rain water from a tank under the house. 

The inconveniences of the flushing system of sewap:e adopted in the 
jail, of which I heard comphiints in the town, arise entirely from tlie 
partial application of the system, from its being contincd to the jail 
%nd stopping at the summit, instead of extending to the base of the 
^11, and over the whole natural drainage area of the town. 

The contents of the flushed drains and sewers of the jail, instead of 
being delivered at a distance from the town habitations, are arrestep 
and accumulated in two enormous cesspools, excavated just outside the 
walls of the jail, on the summit of the hill, whence the mat(er ie 
removed and curried off at brief intervals. The constant and frequent 
repetition of such an operation within the town, is, of itself, a nuisance, 
and opposed to the salubrity of the atmosphere. But the ce8>pools 
were, likewise, complained of by the inhabitants of the streets in the 
immediate vicinity, on account of the occasional overflow of the liquid 
contents which found their way into both the kennels or surface druins, 
and into the sewers; and the effluvia from the untrappcd gratings 
were stated to have been thereby rendered much more noisome and 
offensive. 

The authorities having charge of the town drainage and sewage, at 
the period of my inspection of the sanatory state of Lancaster, had 
refused to permit the authorities having charge of the upper part of 
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the unw natural drainage &r«a, to um the sewera wluch constit 
ttie proper outfalls. At different previous periods, the sulycct < 
combined plan of aenage, of both town and castle, had been ui 
diKCUBsion betiKcn the two Ruthorities, but has not, hitherto, led t 
desirable a result. 

With the present mode of water supply, the extension of 
flushing system of Hrainsge and sewage over the entire drainage i 
of the town, ii, In fact, impracticable. £qiiHlty impracticable, will 
a different and improved mode of water supply to the town is 
substitution, for the present open-privy and putrefactive-accumulil 
system in the courts and alleys inhabited by the labouring populali 
oftlieplan above recommended, on the evidence of Messrs. Hawki 
Foden, and Austin, and which is in successful operation at 
commencement of the natural drainage system of the town, namely 
ita summit. 

TitK general manifestation of a heorty sympathy on the part of 
influential inhabitants of Lancaster with the welfare of the huml 
classes, and the strong espressions of interest in the Rnhjeots of 
present inquiry, and of desire fur the improvement sug-gested b} 
justify the espectatiuQ that that which has been done on principle 
economy, for the sanatory condition of the inmates of the jail, will 
attempted, its equal economy and efficiency being made manirot 
the authorities, in behDuf of the health, the cleanliness, the donei 
comfort, and the morals of the honest and industrious ptior. 

In the town of Nottingham, more than SOOO houses of 
labouring classes are supplied with filtered water, fit for every purpt 
at high pressure rate, for which the rale of one penny j>er week 
house is remunerative: thin has been followed by great increaw 
persunal cleaciliness and decrease of disease. I met witli on 
instances among the analogous classes in Lancaster, of exprei 
wiltiiiguess to pay twice that sum, or more, fur the liLe advantage; t 
at the same time had evidence, (hat an expense equal to that paid 
water, by the poor at Nottingham, was in most cases incurred by 
poor at Lancaster, for improvement of their present scanty suppl] 
hard water. The effect of such scanty supply, nbtained with out-d 
labour, sometimas at a disiance and with much difficulty, < 
subsequent superadded expense tu render the water usable for wasb 
by addition of an alkali injurious to the articles washed — must bt 
diminish, if not destroy, habits of cleanliness, both of attire, pen 
■nd abode. 
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ORT on the SANATORY CONDITION of the TOWN of 

WOOLWICH. 

By W. T. Denison, Captain Royal Engineers. 

Lords and Gbntlbmbn, — 

K following Report which I now submit for your consideratioa 
ly founded upon the information received from individu^b 
»Iic bodies, in reply to the printed list of questions drawn up 
ulated under your direction. These answers, and some others 
lave been given to a few separate questions submitted by 
:he medical practitioners in the town, would alone afford a 
orrect view of the state of the town. But as regards thoM 
rhich have the most direct operation upon the health of the 
I shall be able, from my own observation as a resident for 
I of seven years, to correct some of the statements contained 
answers to the printed queries, and to corroborate the evi- 
f the medical practitioners as to causes of the diseases stated 
il to a great extent in particular localities, and which can fairly 
i to the filthy state of the streets and alleys arising from the 
sence of drainage, the neglect of proper cleansing the surface 
tngers, and the prevalence of dirty habits among the popula- 
iing principally from want of water. 

happy, however, to be able to state, that a conviction of the 
sing from these various causes appears now to prevail among 
authorities. Notice has been given of an intention on their 
pply to Parliament for an extension of the powers of their pre- 
kl Act, so as to enable them to drain the town properly. This 
in the right direction ; but to make it perfectly effectual, the 
ibject should be carefully considered by competent persons, and 
ITS taken should be such as would allow the authorities to pro- 
sper supplies of water, without which any system of drainage 
but partially carried out. The steps now taken by the au- 
afford a most satisfactory proof of their anxiety to co-operate 
objects of the present inquiry.* 

Position of the Toum. 

own of Woolwich is situated on the south bank of the river 
, about eight miles below London Bridge : it occupies a portion 
iteep bank or ridge which extends from Greenwich to Erith, 
;h is composed for the most part of gravel and sand overlying the 
?he fall is rupid towards the river ; at one or two points the water 
lose up tu the foot of the ridge, but generally there is a broad 
marsh land between the ridge and the river. This marsh land 
the level of high-water mark, but is protected from inundation 
s carefully constructed, and kept in repair by a heavy rate levied 
e land which derives a benefit from them. Though thus pro- 
rom actual inundation, yet the stagnant water in the ditches, 

> ibis Report was roade it has been wioWed not to incuf tht tspmsa ef 
a aeparate Act of Parliament, in the expectation that soma general mta- 
t be passed. 
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and other circumstances attendant upon such a locality, create in the 
spring and autumn a tendency towards intermittent fevers in the inha- 
bitants of the villages which border upon the marsh, and from this the 
inhabitants of Woolwich do not altogether escape, though it atticb 
only those who live in the lower parts of the town. 

A portion of the town of Woolwich is built on the top and the dopes 
of the ridge, but the most densely peopled portion lies on the alluvial 
flat between this and the river. 

The population of Woolwich in 1841 amounted to 26,311, including 
tlie military: in 183L it amounted to 17,661, showing an increase of 
8650, or 49 per cent, in 10 years. 

The whole, or by fur the larger part of this population, may he said 
to be supported by the large Government establishments connected 
with the army and navy. The Dockyard finds employment for a lar^ 
number of men ; the Royal Arsenal and other estabhshments connecied 
with the Ordnance Department have many workmen steadily em- 
ployed ; and the garrison, including artillery, sappers and miners, and 
marines, may amount on an average to 3600. These, then, from the 
nature of their occupation, are not liable to the vicissitudes to which 
the inhabitants of a town, dependent upon trade or manufactures, must 
occasionally be subject. Their employment is constant, their waspn 
moderate, in some instances high, so that distress among this class of 
workmen must in general arise from improvidence or habits of inten- 
perance ; but there is still a large class consisting of daily labourers, 
finding employment in the summer only ; of the wives and children of 
soldiers, who by the regulations of the service cannot be sent with their 
husbands or fathers to the foreign stations when they go upon duty; 
and of the widows and children of those same soldiers who die, 
leaving nothing for their families. The aggregate of these form a 
pauper population which presses heavily upon the poor-rate, and amon^ 
whom, crowded as they are in small, ill-ventilated dwellings, disease in 
its most fatal form is always found to prevail. 

From some returns to me by Dr. Bossey, and which seem to hare 
l>een drawn up with great care, it appears that the per centage of deaths 
among the male population of Woolwich in 1841 amounted to 2'SS2, 
while that of the female population was only 1 * 790. The per centage 
throughout England being in the same year — 

Males • • • . 2*238 per cent. 
Females . • • 2*083 per cent. 

Dr. Bossey does not attempt to account for the smaller proportion of 
female deaths, which appear to place Woolwich on a par with some of 
the healthiest parts of England, while the male population, on the con- 
trary, appear to be less healthy than the average. The fact as regards 
the males may be accounted for by the existence of a military and 
naval hospital, and t\io convict ships, the deaths in which of cooise 
appear to swell the average. Making a proper allowance for these, it 
will appear that Woolwich stands liigh in the list of healthy towns. 

In the Report of the Registrar-General, containing an abstract of 
the deaths registered in the dilferent districts in 1841, it appears that 
the per centage of deaths in the two districts into which Woolwich is 
di\ided diflered materially from each other. 
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In the one district the population amounted to 13,367 and the 
^Mths lo 377, giving a per centage of 2*8 ; but as this district included 
the hospital of the Royal Artillery, and the convict hospital ship, if we 
deduct the deaths which took place in these, amounting to about 100, 
and make also the necessary deductions from the population, the per 
eentage will be reduced to 2*13. In the other district the population 
amouDted to 12,418, and the deaths to 172, giving a per centage 
of 1'4. 

This is a most striking difference, and it can only be accounted for 
by considering the relative positions of the two districts. The one ex- 
liibiUDg the smaller per centage is situated on the top and slope of the 
ridge, and the inhabitants are for the most part composed of those 
classes who may be fairly supposed from their position in life to be 
withdrawn from the influence of several of the causes which operate 
most deleteriously upon the health ; while the other, showing the large 
per centage of deaths, occupies the alluvial flat between the ridge and 
the river, and is inhabited principally by the working classes. 

Making, however, every allowance for what may be termed the na- 
tural advantages of one district over the other, there yet remains a very 
large balance against the lower district, which can only be accounted 
for by the operation of wiiat may be called artificial causes, or such as 
it would be in the power of legislation to mitigate or remove — such as 
neglect of drainage or cleansing, faulty construction of houses, deficient 
supply of water, &c. 

I will now» therefore, proceed to consider the present state of the 
town as regards the important points of drainage and cleansing, supply 
ofwater, construction of houses, and ventilation. 

The general superintendence of the draining, paving, cleansing, and 
lighting the town, is vested by the local Act 47 Geo. 111. cap. 3, in the 
hand of 30 Commissioners, who are elected annually by the rate-payers. 
By the terms of the Act the Commissioners are empowered to levy a 
rate not exceeding in any one year one shilling in the pound on the 
rental of the parish, and by this rate a sum of from 18001. to 2000/. is 
annually raised for the purposes before mentioned. As far as regards 
drainage, no town can be more favourably situated than Woolwich. 
Standing on the slope of a hill, on the bank of a river where there is 
an average rise and fall of tide of 15 feet, no difficulty will be found by 
the engineer in arranging for the perfect cleansing of the whole town. 
As it is, however, all these advantages have been overlooked ; and I 
do not suppose there is any town with the same number of inhabitants 
in which, as far as regards drainage, less has been done than in Wool- 
wich. 

Of sewers, properly so called, there are three ; two of these hafe 
been made by the Government, at a great expense, to convey the soil 
from the Artillery and Marine Barracks to the river. The third was 
constructed in a new street built a few years ago. The Government 
authorities have never made any objection, when applied to, to allow 
the drains from private houses to connect with these sewers ; but the 
owners of houses have very seldom availed themselves of this adfan- 
tage, preferring, in most instances, to excavate cesspools, and to deptnd 
npon the porous nature of the subsoil, whiph has beqome saturated with 
fecal matter. 
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Of drains to carry off the surface-water there are several in the kmer 
parts of the town, which would otherwise, in heavy rains, be completely 
flooded by the rush of water from the higrh ground ; but in the opprr 
part of the town, and on the slope of the hill, the side g:uttpr8 of the 
streets receive all the surface drainage, the wnste water from the houses, 
and in many instances the overflowing from the cesspools of the 
privies. Indeed, complaints are constantly made to the authorities of 
the nuisance arising from this very cause, in the lower as well as the 
upper part of the town, and they have attempted by fines and similar 
means to induce individuals to abate the nuisance caused by their neg- 
lect ; but hitherto without much eflect. To make matters worse, thne 
gutters are seldom effectually cleansed except in rainy weather, when a 
rush of water from the high ground acts as a scour and washes all the 
impurities from the higher to the lower part of the town. 

The materials of which the largest portion of the streets or roadway 
is composed render any attempt to cleanse or sweep them unavailing:; 
a loose, badly-binding gravel, procured in the neighourhood, which in 
summer is soon reduced to dust, and in wet weather to mud, is the 
material commonly employed, and this, especially on the slope of the 
hill, is soon washed by heavy rains into the gutters, choking them up, 
and causing their contents to spread over the roadway ; and what is 
called cleansing the roads most commonly consists in emptying and 
cleaning out these gutters and throwing the contents back again into the 
roadwoy. A large sum is annually spent in maintaining the roads and in 
scavenging; but while so little is done in the latter branch in the main 
streets and principal thoroughfares, it can hardly be expected that the 
narrower streets, courts, and alleys should be lefl in better condition; 
and a very slight acquaintance with these poKions of the town will be 
sufficient to show the very small amount of labour bestowed upon 
them. 

In point of fact, the Commissioners cannot be said to have done 
much towards carrying out the objects for which the Act was granted. 
Indeed, with the exception of lighting the town, (which is now properly 
done, with gas in great measure,) all the other objects before men- 
tioned, such us drainage, paving, and cleansing, have been most ineffi- 
ciently performed.* 

Supply of Water. — Water is supplied to about one-third of the 
houses in Woolwich by the Kent Waterworks Company, who derive 
their supply from the Ravensbourne, above Deptford. The water is of 
good quality, ])erhaps a little hard ; but afler rainy weather it is so 
discoloured, and contains so much extraneous matter, as to render s 
filter a matter of necessity. It is pumpi'd up by a steam-engine to 
the heights required, and there are two reservoirs at an altitude suffi- 
cient to supply most of the town in case of fire. Another is now con- 
structing at a much greater elevation, which, although partly for the 
benefit of the Dockyard, will yet afford additional security to the 
town. 

The quantity of water furnished by the Company is scanty, and the 
rates are high. The water is laid on three times a-week for al)out one 



* This may partly arise from the smallness of the meana at their dikposal, but il 
If aifo owing in part tu circum«iai\c«i cotuMd^d ^iivvIl lh« conatituiioa of the body* 
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hoar, or one hour and a half at a time, and those who have (anka itt 
their houses have them filled; a lar^e proportion, however, of the 
poorer class of people, to whom an ample supply of water would be 
most peculiarly useful, are compelled to derive their supply from the 
stand-pipes in the streets, and as the vessels in which they can preserre 
this water are generally few in number and of small capacity, it cannot 
be expected that such use should be made of it as health and cleanli- 
ness imperatively demand. 

The Company professes to put no limit to the quantity taken daring 
the time the cocks are open ; but practically the supply is limited by 
the capacity of the tanks, which are generally furnished with ball* 
cocks. At the stand pipes there is always a sufficient number of 
people to be supplied to ensure that the water is kept running during 
the whole period that it is on ; but the quantity discharged Varies very 
much, in some instances being very small. The following are the rates 
charged, and the quantities supplied to two houses furnished with 
tanks: — Two cisterns, containing 100 gallons, rent 21. per annum, 
price per 100 gallons, 3</. ; two cisterns, 260 gallons, rate 4/. 4«., rate 
per 100 gallons 2^6^. 

These prices, of course, imply that the tanks are filled full, and are 
emptied in the interval between the times of supply, which Is by no 
means the case. 

The supply furnished by the stand-pipes was gauged in three in- 
stances. 

1st. A stand-pipe delivered 2^ gallons in 55 seconds, or at the rate 
of 2{- gallons per minute. 

2nd. Another discharged 2*9 gallons in 38 seconds, or at the rate of 
4*6 gt^llons per minute. 

8rd. Another discharged 3*15 gallons in 16 seconds, or at the rite 
of 11*8 gallons per minute. 

In some instances, I understand, hi. per annum is paid to the Com- 
pany for the stand-pipe ; but while the discharge appears so irregular, 
it would be impossible to put a fair value upon the use of such a pipe. 
In one instance the price would amount to 9*2(f. per 100 gallons, 
"While in another the same quantity would only cost |cf. ; these prices 
being computed on the supposition that the cocks remain open \\ 
hours : but this, 1 believe, to be by no means the general rule. 

By the answers to the queries furnished by the Kent Waterworks 
Company, it appears that they furnish a supply to about one-third of 
the number of houses in Woolwich ; the others are supplied partly by 
wells and springs, partly by rain-water butts; and there are several 
families who depend upon the charity of others for this most essential 
necessary, or are obliged to purchase from the water-carriers at the 
price of a halfpenny per bucket. From the small extent of the Supply, 
and the mode in which it is furnished, it is evident that no application 
of water can be made to any other than common household purposes. 
None is taken to water the streets even in the driest weather, and the 
people of Woolwich are content to submit to pay dearly for a very 
insufficient supply of one of the principul necessaries of life, while the 
means of affording an ample and constant supply are quite within their 
reach. By excavating at the lower part of the town to a short distance 
in the chalk, a supply fully adequate to all the wants of the preieal 
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population of Woolwich would be found ; and the cost of laying down 
the pipei and nervices, constructing reservoir, and erecting engines of 
the requisite power, would not, in all probability, amount to as rnnch 
as 20,000/. The annual interest of this sum, at fiye per cent., the cost 
of working the engines, and the establishment necessary to keep the 
works in repair, would not amount to above 1600/. per annum ; and for 
this sum, which would not amount to above nine shillings per house, 
supposing every house was charged at the same rate, a full and ample 
supply of the best quality of water would be furnished, not merely at 
intervals of 48 or 72 hours, but at every hour of the day : and were the 
rate imposed, as it of course would be, in some proportion to the quan- 
tity consumed, it is not too much to say that the sum of one penny 
per week would be all that the poorer class of tenements would be 
called upon to pay. 

I have entered more fully into the subject of the supply of water 
from the conviction that to the want of cleanliness, which is a necessary 
consequence of a deficiency of water, may he attributed many of the 
diseases which prevail among the lower classes. Baths, warm end 
cold, public establishments for washing, &c., would, with great ease, 
be created, were the supplies of water in the hands of the Commis- 
sioners of the town, or in some public body acting in behalf of tbe 
inhabitants. Baths, which are now a luxury hardly to be procured by 
the richer classes in Woolwich, would then become a necessary of life, 
and be placed within reach of the poor; and establishments (or wash- 
ing would, I have no doubt, be found to answer as well here as they 
have been found to do at Liverpool and elsewhere. 

4th. Construction of houses, &c. &c. 

The streets are generally ])retty wide, and there is not much to com- 
plain of as regards tbe general arrangement of the buildings lately 
erected. In the older parts of the town there are several narrow alleys 
and courts, but these are generally open at both ends ; and in very 
few instances are houses built back to back. 

In the newest houses, however, but little attention has been paid by 
the builder to the health or comfort of those who are to inhabit them; 
the construction is of the slightest and flimsiest description, the mate* 
rials of the worst quality, the timber of the minimum scantling con- 
sistent with safety ; the size of the rooms small ; in very many cases 
there is no provision for a supply of water, and no attempt is made to 
provide any drainage. Yet the rents demanded are very high. With 
the view of acquiring some information as to the manner in which tbe 
inhabitants are generally accommodated in their houses, an inquiry has 
been made to show the positions and dimensions of rooms, the amount 
of rent paid, the mode in which water is supplied, and the amount of 
water-rate paid. The total number of houses thus examined was 86; 
they were taken at random in different parts of the town as specimens 
of the class of buildings occupied by weekly tenants. In some instances 
a single family was found to occupy a whole house, but more generally 
each room was the abode of a family. The rooms are very jgeuerally 
small, always low, and badly ventilated ; in many instances very 
crowded ; in one case as many as 10 were found sleeping in one room, 
and that room a cellar. All tiie evils of the system of supply of water 
before detailed are exemplified in these houses. 
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Many of them have privies attached to them, but these in all cases 
di9charg:e themselves into cesspools, and but little care is taken to 
empty these when thej get filled ; in some instances there is a privy 
common to four or five houses. And yet the rents demanded vary 
from a minimum of 1^. Qd, to a maximum of 3^. 3c/. per week. 

A return was furnished to me by the members of a District Visiting 
Society, into whose hands I placed a blank form, to be filled up. The 
number of houses included in this return atnounled to 345 ; the number 
of families inhabiting ihem to 7ft7 ; the individuals composing these 
families to 3231 ; or on an average 4^ per family. Of these families only 
42 inhabited cellars. The supply of water was in 134 instances 
derived from the Kent Waterworks Company ; 144 families were 
supplied by wells and springs ; 30 depended on rain-water ; while 37 
had no regular supply, but were obliged either to beg water or to pur- 
chase it at the rate of \d. per bucket. 

The drainage was in all cases complained of, and in some instances 
diseases were attributed to the noisome smell arising from decomposed 
matter in cesspools and gutters. 

The following table, wliich is an abstract of the information furnished 
by the members of the District Society, as to the number of people 
occupying one room, shows the effect of high rent and low wages in 
condensing a population into the smallest possible compass. The 
returns show — 

1 case of 1 1 in one room 

2 cases of 1 
4 cases of 9 



19 


cases of 


8 


23 


cases of 


7 


25 


cases of 
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29 


cases of 
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41 


cases of 


4 
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To conclude : the points to which the attention of the authorities 
should be most particularly directed, with a view to the comforts and 
conveniences, especially of the lower classes, are — 

1st. A complete and effective system of sewerage and drainage, in 
which provision should be made, not only for the surface drainage of 
the streets, but for the house-drainage also, with a view to the removal 
of every cess poo 1 . 

2nd. A proper and adequate supply of water to every house, avail- 
able at all times, under sufhcient pressure to raise it to the top of tlie 
highest building. 

Srd. A sort of corollary to No. 2; the construction of public baths, 
and other domestic conveniences for the use of the lower orders. 

4th. A better system of paving and cleansing the streets, lanes, and 
alleys. 

There are several other points which would require consideration in 
case of the introduction of any general measure for sanatory im- 
provement, but those above stated would, if honestly carried out with a 
view to the bi'nctit of the town generally, and more particularly of the 
poorer classes of inhabitants, go far to remove many crying evils, and 
to restore Woolwich to the position, in u sanatory point of view, which, 
from its healthy situation and other local advantages, it is entitled to 
occupy. 
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REPORT a^wif ike SANATORY CONDITION ^ the CITY 

of SALISBURY. 

By W. T. Dbnison, Captain Royal Engineers. 

In drawing up the Report which I now suhmit upon the sanatory con- 
dition of the city of Salisbury, I have derived much assistance from the 
answers to the questions furnished by different individuals resident in 
the city. The time that I could spare was not sufficient to enable me 
to enter into any very detailed investigations, but the few following re- 
marks may serve to explain and elucidate some of the chief features 
which characterize this citv : — 

The population of Salisbury, that i% of the city, exclusive of the do*r, 
and the suburl>s ofFisherton and Hani ham, amounted in 1841 to 9490, 
at present, including these three places, formerly omitted, it would 
amount probably to 11,000. 

The number of deaths registered in 1841 in the city amounted to 
245, in 1842 to 320. Tlie increase in the latter year being caused by 
small-pox, of which no less than 58 people died, 10 of whom had been 
previously vaccinated. In 1841, 34 died of scarlatina, 1 of scarlet fever, 
and 4 of typhus ; while in 1842, the number of deaths from these three 
causes amounted only to 8. Taking the number of deaths in 1841, 
and the population of the same year, the mortality would appear to be 
1 in 38*7, while, if an average of the two years 1841 and 1842 be 
taken, the mortality is 1 in 34 ; taking, however, the lowest rate, that of 
1 in 38*7, which agrees with the return to the Registrar-General, of 
2*6 per cent., a greater rate of mortality is shown to prevail in Salis- 
bury than is found elsewhere in towns of the same character. The 
facts developed by the registry of deaths show the insufficiency of what 
would generally be considered the best evidence, viz., that of resirifDt 
medical men, as to the healthiness or unhealthiness of a town. In the 
answer to the printed questions, it will be seen that nearly all those 
who gave any opinion on the subject, stated the town to be health j, 
whereas, in point of fact, it is in that respect far below the average. 

The general aspect of the town is favourable, the main streets are 
wide and well cleansed. The cleansing, paving, and lighting, &c, are 
in the hand of trustees, appointed according to the provisions of an Act 
passed in the 55th Georire III., and as far as the powers given by this 
Act extend, they appear to be exercised with judgment ; hut these 
powers do not extend beyond the thoroughfares of the town. The 
c<3urts and alleys wliich run back from the main streets into the heart 
of the squares or ciiecqucrs into which the town is divided, being pri- 
vate proi)erly, are ahogether free from their control, and are very com- 
monly in a most filthy state. I visited some of these, as RookeV}ard 
and Pcrman's-yard. In the former I found 14 families living; not a 
single privy, either public or private, was provided. There was au at- 
ten)pt at drainage down the centre of the court, but the pavement was 
BO rough and irregular, the drain so small, and with so little fall, and 
the gully-hole and grating so small, that a large portion of the rcfotc 
remained on the surface. The upper end of the yard I found to be a 
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receptmcle for every kind of filth, arid it was used as a privy by thtt 
inhabitants. 

PermanVyard was nearly in as bad a state ; both yards were sup- 
plied witli water by pumps ; but complaints were made of the quality 
of the water, which, lying close to the surface, I have no doubt was 
aiffected by the percolation uf the filth from the alley. 

The general drainage of the streets is well provided for in the lower 
part of the town, througrh which water-courses are taken, and thes^ are 
well aupplied with water from the river Avon above the town. The 
quantity of water passing down these water-courses in regulated by 
means of shuttles ; when the mill-dam is full, there is a head of perhaps 
three feet against the shuttle, but when the pond is drawn down, or 
when the water is taken oflT for irrigation, there is not more than one 
foot; this, however, in addition to the general fall of the ground, is 
quite sufficient to scour out the main water-courses, and carry off all 
the impurities, entering them either in the street or from the small 
hotise-drains ; these latter, fur want of fall, are very often choaked, and 
the same thing happens to the drains in the courts and alleys, which, 
not being provided with a sufficient body of water, to scour them out 
occasionally, and having but a trifling fall to the main drain, are pecu- 
liarly liable to this accident ; which, when it once occurs, will probably 
not be remedied for months. The trustees of the roads have no power 
to interfere ; the occupiers are too poor to incur any expense in remov- 
ing an evil to which habit has rendered them iudifierent ; and the land- 
lords being in many cases also poor, and often as numerous as the 
houses, will not combine together, or act in any way for the mere be- 
nefit of the* occupier. 

The sweepings of the streets and cleansing of the drains are carried 
away by contract, the contractor being glad to remove them for their 
▼alue as manure. The privies are cleansed by scavengers, who are 
willing to empty the cesspools for the value of the soil as manure, nay, 
in some cases they will even pay for the privilege. 

Upon the whole, the management of the drainage and cleansing of 
the town, as far as the authority of the trustees extends, is performed 
in a creditable manner, and the high rate of mortality, indicated by the 
Mortuary Register, cannot be attributed to their neglect in working 
out the provisions of their local Act, but may be traced — 

Istly. To the position of the town, in a low damp valley, in the 
midst of water meadows, and to the floods which are a necessary con- 
sequence. The evidence shows that, afier a flood in 1841, typhus fever 
prevailed to a great extent. 

2ndly. To the miserable state of the dwellings of the lower classes, 
their poverty and wretched condition. The evidence goes to show that 
the-cuurts and alleys where these classes generally reside are in a filthy 
state, derive no benefit from the general system of cleansing carried on 
in the streets, and are little more than generators of atmospheric im- 
purities. The remedies which it would be found possible to apply in 
Salisbury appear very simple. I am afraid that any attempt to improve 
the general drainage, so as to cause the water to pass ofi* with greater 
rapidity, would be lound impracticable ; it would interfere with too 
many interests, and after all be of doubtful value ; but the condition of 
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(he rciideiiees of the poorer ehnes end a better syttem of deeiWDg, Ac, 
xnigfat be carried out by an extension of the powers granted to the tnntees 
under the local Act, empowering them to enter and cleanse the sauU 
courts and alleys which are now beyond their jurisdiction. In Salisbory 
the powers possessed by the magistrates and police over the lodgiDf- 
houses appear to be very defective; there are no powers of supervisioii 
and inspection : even a system of licensing them might not be ooa^- 
dered too stringent a measure as affording some guarantee fin* their 
being kept decently clean, and as enabling some check to be plaocd 
upon the numbers occasionally crowded together in them. 
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IT M the SANATORY CONDITION of the L ABOVE- 
POPULATION in the TOWNS of NOTTINGHAM. 
ENTRY, LEICESTER, DERBY, NORWICH, and 
rSMOUTH. 

By J. R. Martin, Esq. 

manifold circumstances that affect health in the several towns 
to my personal survey and examination as CommisBJoner, were 
ailed in the account of each separate town previously reported 
le ; and I now heg to submit, not without much diffidence, the 
^ remarks sugrgested by all that fell under my cognizance and 
ion during my tonr of examination into the sanatory condition 
ix)ve six towns. 

rto such inquiries on my part have been principally conducted 
ries and climates where the endemic influences, and all the 
causes of disease, are of the most concentrated and powerful 
and among masses of people differing in race, diet, habits, 
, morals and religion, from Europeans. But though in tropical 
, less favoured in many respects than that of England, the 
and their causes are, comparatively, of such rapid and fatal 
ill, the principles on which measures of amelioration rest, and 
h all plans of prevention must be founded, are the same. On 
ounds I venture to hope that my observations may not be found 
er devoid of interest or of use. 

her we regard the past history of naval and military health, or 
ing sanatory condition of the labouring population in populous 
and towns, we shall find that many of the evils which formeriy 
the first-named bodies, and which now afflict the latter clastee, 
ved from crowding and its accompanying evils. I here mean 
ition of crowding of men in health. But when to this state we 
wding of the sick with each other and with the healthy — 
T of the living and the dead — filth — a noisome and impure 
iciency in food, clothing, and fuel — a deficient and polluted 
f water — defective drainage and sewerage — with ill-constructed, 
, and ill -arranged habitations and streets ; — conditions under 
e sensible qualities of the very blood are altered, while the vital 
re wasted and depressed : — in short, when whole masses of the 
ity are found living in daily neglect alike of the laws of nature 
e means furnished by art ; no wonder that disease, immorality, 
ih — no wonder that epidemic following closely on epidemic—- 
ed forms of all those disorders that tend to abridge the term 
Ailness of life — should be rife amongst the poorer classes in«- 
our towns and cities. 

the exclusively agricultural counties and districts of England, 
the annual mortality reduced to a minimum, whilst in such as 
'ded with towns it attains to the highest rate known in this 
the mortality ranging from one death in 54 to one death in 
e inhabitants annually; a deplorable example of the difference 
:al condition and comfort of the respective classes of our la- 
population. In districts of an average degree of salubrity 
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we find ihe deaths two per cent, per annum, while, in 114 districts of 
Englund it is 2*5 ; the mortality standing in tlie relation of 491,999 
to 392,072 respectively ; that is, the 99,927 of excess in the first num- 
ber being referable to *' defective sanatory regulation." It is reckoned, 
moreover, that, out of every 1000 births, 221 only die under five years 
of age in agricultural districts, while 385 die annually under five yean 
of age, in consequence of the complicated causes in operation in all 
closely-built towns. 

3. Certain trades and manufacturing occupations, over-esertion and 
fatigue in early life, defective sewerage and drainage, ill-ventilated and 
ill-constructed habitations, want of water, deficiency in quality and 
quantity of food, filth, bud habits of life, immorality — each and ali 
have solely and exclusively been assigned as the cause of sicLness and 
mortality amongst the labouring classes. But it is evident that to the 
assemblage of all these circumstances, and not to any one or two of 
them, must in reality be referred the calamities of disease and pre- 
mature death in our towns and cities. 

4. In Liverpool in 1840-41, the deaths in excess of two per cent., 
the average for the same year of the rural and other healthy districts 
were 10,050, in Leeds 3343, in Manchester 6917, in Alston and Old- 
ham 3503, in Bolton 2228, and so on, in proportion, throughout all 
the towns and cities in the empire. In Birmingham we have 33,000, 
in Manchester 83,000, and in Liverpool 100,000 inhabitants to the 
square mile, the greatest murtulity occurring in the last-mcntioaed 
city. It is quite evident, then, that to the circumstance of crowding 
must be ascribed much of the evil that afflicts the masses congregated 
in the manufacturing towns especially. I say "much," because I 
would not be supposed to refer to one cause only ills that result from 
the assemblage of many causes. Great injury to the interests of tbe 
manufacturing classes and to the cause of impartial inquiry has resulted 
from this one-sided and hasty manner of invcsiigating questions affect- 
ing public health. It too often happens that on the discovery of a 
cause, perhaps but secondary in its nature, all further inquiry iulo other 
and far more powerful causes is suspended or forgotten. But though 
this is true, it caimot, at the same time, be concealed that the evib 
resulting from the occupations and mode of employment in large towns 
are enormous, though different in their mode of action from what has 
often been stated. 

5. Resuming the comparison again, we find that, in a thousand 
deaths in the country districts, 202 persons the age of 70 years; while 
in LiverjMol, for instance, but 90 persons out of lOOO attain to the same 
age ; and, while the average age at death in agricultural Rutlandshire 
is 38 years, it is stated tu be but 21 years in Liverpool. Taking the 
same population, it has been sIiunvu by the Registrar-General that iu 
four years a greater number died in town districts than in country dis- 
tricts by 99,752. Again, out of 1,000,000 of persons living, there 
occurs annually iu the country, and where the population to the square 
mile is but 199 persons, 19,300 deaths; but in towns and where the 
population to the square mile is 510S persons, there occur 27,073 
deaths. We find also that i'ever — the great disease of adolescence and 
manhood — the disease that most afflicts men and women at the most 
useful and valuable period of life — the great destroyer of mankind in 
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ry climate — is bred and propagated in an especial manner in large 
ns; that towns present exactly in proportion as they are cloeely 
It and inhabited, the largest proportion of sickness and death from 
sr, not only as compared with the population, but with the total 
nber of deaths from all causes. In purely rural English districts 
mortality is found to be one in 54 persons annually ; while in dis- 
ts the roost crowded with towns and cities, it rises to the deplorable 
ount of one in 36 persons annually. The fevers of the crowded 
irters of London and of all the great towns is annually assuming a 
re formidable character, with an increase of its contagious virulence 
I power of propagating itself; its type everywhere indicating in- 
ased depression in the powers of life, as shown by the progressive 
ering in the tone of the nervous and vascular systems. 
i. In temperate climates, and in that of England especially, we have 
of equally positive that scrofula, and consumption as one of its 
ma, are engendered to an extent second only in fatal result to fever ; 
1 if to the above we add the acute diseases of the lungs and air- 
sages, the diseases of the digestive organs, together with the gradual 
icess of deterioration in the health of adults within crowded cities, and 
I actual destruction there of infant life, we shall arrive at some 
mrach to accuracy in estimating the influence of crowding in pro- 
zing disease and premature death in towns such as they are now 
anged ; in short, nothing can be more complete than the demon- 
ition now afforded by statistical investigation as to the relative 
idition of the two great classes of the labouring or industrious 
>ulation, the agricultural and the manufacturing; and of the fact 
0, that, where there is the greatest proportion of deaths, there too 
shall find the greatest proportion of births. The agricultural class, 
wxgh. in a declining condition, is more near to what nature made it ; 
other presents us with a rapid succession of generations of stunted 
1 debilitated families, reared up in moral and physical suffering; — 
icocions, improvident, reckless and intemperate; — more and more 
(liliar with, more and more corrupted by, the cumulating nncleanness 
lund them. It is proved that every class of disease, and almost every 
ease, is increased in towns beyond the measure of country districts, 
much is this the case that the increase of deaths amongst children 
fourfold by epidemics, and nearly ten-fold by convulsions in towns, 
compared to rural districts. Amongst adults, again, the prevalent 
idemic diseases ure more than thrice as fatal in Liverpool and 
inchester than in the country, while the deaths by diseases of the 
igs are nearly doubled, the deaths by diseases of the nervous system 
5J to 1, and by diseases of the digestive organs as 2^ to 1. All 
servation goes to demonstrate that the liability to consumption in- 
!ases in an enormous ratio with the increase of crowding and its 
^mpaniment, defective ventilation. 

7. But the evils of crowding were everywhere of far greater extent 
former times ; and in times not very remote, the mortality in the 
itish navy was 7*2 per cent, per annum, whereas it is now reduced 
1 * 6 per cent. It is not too much to say that the merit of taking 
cisive measures for the abatement of this and other injurious in- 
ences is due to the surgeons of our fleets and armies, wherein are 
w to be found the best and most extended examples of the benefits 

TOI.. 11. \ 
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to be derived from a regulated and supervised plan of sanatory icpir ^ 
tion applied to masses. The value of the knowledge derived fromtU 
experience of the medical officers of the public services, has ta 
practically though silently felt in every civil community, wbetlw il 
Europe or America; but the merits of the authors have hardly iifl! 
instance, or at any time, been recognized in this country. Thb beeBOH 
the more obvious when the fact is borne in mind that, up to thiit^ 
I here is not a principle in preventive medicine that has not beeiilfli| 
since indicated in the writings of Prinirle, Lind, Blane, Robert Jadnoii 
Ilcnnen, William Fcrgusson, James Johnson, Annesley, and others. 

8. A consideration of all the circumstances observed daring BJ 
recent tour to the populous cities and districts referred to in (he 
prcvi<iiis sketches, as well as to the now amply recorded evideoeaof 
Mr. Chndwick, and of numerous observers, official and other, mmtkid 
to the concluHon, that though a certain amount of injury to the heilA 
nf the labouring classes is attributable to sundry of their mannfactnnng 
occupations, and to the conditions under which these are carried on in 
certain large towns ; still, that it is to the circumstances more or Im 
immediately affecting the conditions of the private habitations of tba 
poor that our chief attention ought in the first instance to be directed. 
Here we shall find the evils of defective ventilation — of the absence rf 
drainage and sewerage, and of want of water — concentrated. Here— 
whether we regard the young or the old — the parents or the children — 
the evils afflicting the industrious poor, in their health and morals, will 
everywhere be found in their most aggravated forms ; and they are so 
great, so extended, and so riveted by circumstances of habit^ neglect, 
poverty, and bad law or regulation, as in my opinion, to leave no hope 
or prospect of diminishing them, without the interference of the legis- 
lature, supported by the active exertions of those intrusted with the 
execution of measures in the several districts. 

9, The fact is now well ascertained, that, under those GovemmenU 
that have taken active sanatory measures in respect to the condition 
nftiie manufacturing and labouring classes, these last are found to live 
long and well, as in the cotton factories near Vienna; while with tis, 
too generally, and where the people have been left entirely to them- 
selves, the result is lamentably otherwise : — the people have never been 
c!ic()uraged or instructed in anything — they have never even been told 
anything ; — Ihey have consequently done nothing. Such has been tlie 
practical result of the plan of leaving such enormous evils to correct 
and mend themselves; and such I believe it will ever be found. It 
is true that the dread of epidemic cholera, everywhere and for the 
moment stimulated the people, and the authorities in most of our 
towns, to vigorous plans of inquiry at least, as to matters suppo!«d 
to he influential in promoting and keeping up the disease in particular, 
and c])idemics in general. In many places, indeed, the most salutary 
preventive measures were sketched out for immediate adoption: — they 
were then, perhaps, considered in a cursory manner, and the instant 
cholera took its departure, those most excellent plans for the abatement 
of nuisances, and for the promotion of sanatory measures, disappeared 
alon^ with it. Nothing was then done, nothing has been done since, 
and nothing will be done till it is so ordered, and till some responsihle 
authority is placed to see that the thing is done. We everywhere find 
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ready to declare, as in Derby, and in respect to every cvil,-*- 
; is not any law that could compel its removal, the place com- 
of beinj^ private property." 

The most cursory survey even of the state of the dwellings )rf 
nuring^ classes, in most of our large towns, must occasion feeling^ 
ful regret that habitations should still be constructed in such a 
• as to become the fruitful source of disease. The crowded 
'many towns indicates the necessity of opening out courts and 
and of the adoption of some ventilating means for the relief of 
se masses of building. 

happily no harsh interference with the rights of property la here 

d. 1'he interests of the builders and of the tenants, if only 

understood, are identical; for, in this and in other matters, an 

intention, guided by a better intelligence, would serve both 

to generally good purpose. Under an improved condition df 

ellings of the lower orders, the tenant^s ambition, hopes of ad- 

lent in life, and desire for increased comfort, would rise along 

laudable emulation ; — there would be less of immorality abd of 

— less drunkenness — more time and ability for labour, and more 

nee in the use of its earnings : in short, along with a general 

ement in the entire condition of the manufacturing classes, thefe 

arise, — all that the speculators in building desire, — ati increased 

nn the part of Ihe tenant to pay an increased rent. 

The condition of the labouring man's dwelling may now be taken 

fxact type of, and index to, his moral condition ; the wretched- 

'the one being indicative of laxity and depression in the other. 

it be true that filth is more frequently an evidence of depravity' 

'destitution, it is equally true that both these last act and re-act 

?iich other, and have their origin in circumstances of position 

'habit, arising very much from the now miserable state of the 

and hahilations occupied by the working-classes. Let it not, 

re, be supposed that moral or physical uncleanness is charac- 

ofman in nny stage of society, or even among the poorest iti 

owns : far otherwise is the fact. 

his subject it is gratifying to learn that "buildings can be erected, 
j^ to their inmates the luxury of a decent, cleanly, and healthy 
at a cost less than is usually given by them for the purchase of 
ualid resting places they now resort to, and yet enough to repay 
merest on the original expense of the new building." Such being 
le (and all evidence goes to demonstrate its truth), there need 
hesitation in stimulating the efforts of the proprietors of-such 
igs by a little legislative coercion; while such as are better disposed, 
re intelligent, will j)roceed in advance of the prompter, to what 
erceive to be alike to their own advantage and that of the public. 
In the matter under consideration, and indeed in all matters 
ig the public health, no person, or body corporate, should be 
i to pos'icss exclusive right in property so as to be rendered in- 
; to the neighbours ; or at all events, so as to be used capriciously, 
uis to cause injury to the health and morals of the community. 
nth of these positions is readily enough admitted in theorv, and 
tter of speculation ; but until we see them more vigorously lind 
atically acted upon and carried ottt| in a piticWc^ m^ii\y£t^VQ^Qra& 

1^ 
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large cities and towns, but little good will be effected, in so far as i 
gards the poorer classes of their inhabitants. 

I am decidedly of opinion, therefore, that some measures should 
adopted for regulating the masses of bnildingrg, erected back to bn 
with regard to the courts and alleys, the cellar dwellings and the lod 
ing-houses, to be found in such numbers everywhere throughout o 
towns. If these places are Icfl to the casual or capricious ameliorati 
of the humane even, amon^rst the proprietors, ages will pass away, an 
with them, a rapid succession of miserable p^enerations, the most des 
tute of their species, perishing from corroding want, ere the decay 
the buildings gives room fur arrangements suitable to the accommod 
tion of human beings. 

The grounds for interference would appear to be stren^heneJ wb 
it can be proved, as I believe to be the case, that the admission of 
abundant supply of fresh air and good water will turn even to the i 
vantage of the owners — that a humane course, even under constraii 
will not injure their intetests, but quite the contrary : — indeed, it m 
be said with truth, that in respect to this, as well as to many other u 
suspected sources of misery, disease, and deati), amonirst the poor, t1 
causes are mostly easy and cheap of removal, and all of them read! 
capable of vast mitigation. It should, moreover, be continually in t 
minds of those in authority, that the removal of all these causes woi 
cost less in money than does now the treatment of the diseases, a 
other miseries produced by them : — indeed, so far as my inquiries ha 
extended, a vast public and private saving in money would be the ci 
tain ultimate result of every structural arrangement proposed here 1 
the sanatory improvement of towns. 

13. It has been calculated that the total number of orphan childrc 
on account of whose destitution relief was given from the poor-rates 
the year ending Lady-day, 1840, was 112,000. Of the parents of tl 
number, we arc confident that accurate investif;ation would demonstra 
full one-half died of preventable disease. The loss to the industrio 
classes consequent on sickness alone, has been variously estimate 
One of the lowest calculations rates the number of days of sickness 
the year, experienced by a man, his wife, and two children above 
years of age, at 29 days, or about one-thirteenth of the entire yes 
Estimating the weekly earnings of such a family at 40^., wc have he 
a great loss by labour alone, without medicine and other contingent c 
penses, — '* But this is vastly below the mark, although quite enough 
prove how truly economical it would be in every way to expend l 
same money upon airy, salubrious lodgings, conducive at once to heall 
morals, and respectability. In fact, there can be no doubt that t 
enormous sums spent every year in hospitals, infirmaries, and uni 
workhouses, are incomparably greater than the expenditure necessa 
for preventing disease and pauperism." This I believe to be true ai 
easy of proof: indeed, we iiave only to turn to the singularly valual 
"Report" of Mr. Chadwick, to perceive as clearly as need be, howv: 
arc the charges on account of sickness and mortality which are of ea 
prevention — how enormous the charges on the reduced duration of 1 
—on the reduction by sickness of the periods of workings ability or pr 
duction — on the machineries for the suppression of much of the vt 
and crime which comes within the province of the police — as well 
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;he relief ofmuch of the destitution which comes within the proTince 
He administrator's relief. According to the rate ascertained in eight 
ons, Mr. Chadwick concludes that, in all the Unions, about 27,000 
!S of premature widowhood occur, and more than 100,000 cases of 
laoage — all which may be ascribed to removeable causes. Mr. 
irksley estimates the loss in Nottingham alone, '* by the pressure of 
oveable causes of sickness and mortality at 300,000/. per annum.'* 
s quite unnecessary to pursue this subject further. Innumerable 
ills in proof are now before the public, and further description would 
weaken the effect. 

4. If it be the business of Government to prevent and to punish 
le — to secure the public peace — to enforce industry instead of rapine 
nd the settlement of disputes by appeal to reason instead of by fraud 
iolence ; — if the well-beinp: of the subject be, in short, the main ob- 
of legislation — then would it appear the special duty of the ruling 
er to secure the health and the lite of those who, of all others, stand 
it in need of its protection against the invasions of individual or cor^ 
ite caprice, ignorance, or stolid avarice. Here we perceive a moral 
political duty of necessity. On this subject it should ever be borne 
nind that, where there is disease, there also will be found the seat of 
erty and crime. Disease, poverty, and crime in their worst forms 
constantly and everywhere found together. The truth then is, that 
ery and crime produce disease, and disease produces misery and 
le, in a circle which revolves in the same calamitous monotony from 
r to year, of the brief existence of the masses crowded in the worst 
rters of our munufacturing cities. 

5. Whilst men are in the lowest state of physical destitution, sur- 
adcd by filth, vermin, privation, and squalor of every conceivable 
:] — familiar with sickness and death, and strangers to every comfort 
rith the mind continually on the rack, or absorbed in striving against 
sical necessity — or with the animal spirits broken down by its pres- 
?, how is it to be expected that obedience to the laws, and that 
rals, education, or religion, should find a place? How can a man 
>se mind is ruined even more effectually than his body — the man by 
)ra moral degradation and physical suffering have done their worst, 
tow can such a man be expected to give a passing thought even to 
fi matters ? The thing is impossible. But not to speak of those 
her considerations, I should say that the benefits of the surrounding 
lization even are not for the occupants of the lanes, courts, and 
ys, through which I have of late passed. 

.6. To assist in forming a correct estimate of the condition of the 
r in manufacturing towns — of their state of moral and social disease 
he quarters occu))ied by them should be visited on Sunday. The 
Q absent on week days will then be found crowding the lanes and 
rts, some in sullen discontent, and others seeking in the excitement 
spirit-drinking, to get through a duy that passes heavily over all. 
speaking to these men, I have very generally been told by them that 
great majority betake themselves to such modes of spending Sun- 
' through want of decent clothing, the only suit in their possession 
ng that in which they labour throughout the week. It is only by ex- 
ience that the inquirer, after the causes that injure public health, be- 
les familiar mth that remarkable apathy ivbich to c»\vA^ %vKy(SiVu&Vci 
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the greatest ills; otherwise the utmost astonishment would arise, fioai 
the spectacle of entire masses of people crouching under such sggra- 
vated misfortunes in the quiet manner we everywhere ohserve. 

17. And yet, let it not be supposed that the information here spoken 
of is a matter of abstruse science, difficult of attainment, or, least of al!, 
that towns are necessarily unhealthy, any more than barracks or nhipB. 
Indeed, prisons whiclu in times not very remote, were pestiferous, are 
now in a state far more favourable to health than the districts surround- 
ing them; and this amelioration, ohservable all over England and 
Scotland, has been brought about by means intelligible to any sensible 
or ol)servant person. I believe that the highest attainable salubriiy 
may be secured to cities and towns by attention to matttrs that, with 
us, have been very much neglected ; that by a proper construction of 
habitations, a proper ventilation, sewerage, supply of water, and the 
daily removal of refuse of every kind by scavengers, a town population 
may become quite as healthy as that of the country. 

The neglect again of these simple measures will cause disease, and 
is daily producing disease of the woist kind, even in cottages and other 
detached buildings, placed in the most favoured positions by nature. 
It is both interesting and im|)ortatit to observe how of\en the best and 
the worst of natural states of locality are altered, the one to our pre- 
judice, while the other is turned to our advantage, by the neglect of, 
or by attention to, the very simple measures of prevention above named. 
For instance, I have seen in various of our cities, but nowhere more 
conspicuously than in Norwich, that the very best portion of the site ui' 
the town, both as to ((uality of soil and rapidity of fall, was rendered 
pestilential by the neglect of structural ariaiigoments, while with alien- 
tiou to these last, the very worst portions, thellat and marshy lands, and 
the clayey sites, were rendered comparatively salubrious ; and thu6 il 
will be found all over the world. It is the same on ihe banks of the 
majestic Ganges, and on those of the barely navigable Yare. 

18. What is socially true of London, is so in great part of all the 

Srovincial towns; the occupants of the better quarters, with a tew in- 
ividiial exceptions only, know absolutely nothing of the state of the 
worst quarters. Owing to the vabtness of London — owing to the 
moral gulf which there separates the various classes of its inhabitants 
— its several quarters may be designated as assemblages of towns 
rather than as one city ; and so it is, in a social sense, and on a smalltr 
scale, in other towns ; the rich know nothing of the poor ; — the mass of 
misery that festers beneath the affluence of London and of the great 
towns, is not known to their wealthy occupants. This arises, not from 
want of kindly feeling or chaiity towards the |X)or; lar trom it, but 
from the absence of such in^?titutions as shouhl call the attention o! the 
higher and of the wealthy classes to this .-ubject. [lad boards of 
health, properly conjstituted, existed in this country, tlie public niiud, 
through their endeavours, and through other means of infbrmatiou 
would long since have been well informed on matters regarding which' 
it is now utterly and lamentably ignorant. 

19. The absence everywhere of a sulTicient local authority, and of 
proper regulation in matters affecting public health, canuut fail uf 
attracting the notice of the most inattentive observer. This indeed is 
now, and has always been, one o( vVvq nv^^t. ^^t'v^xs&NKauta ia our cities 
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•Dd populous districts. Bodies having the name of authority, but 
lemliy wanting^ in power, are everywhere to be found. Tiiey are elected 
alao in a popular and acknowledged manner, but nowhere can we find 
tilber efficiency or responsibility. 

It follows naturally from this state of things, that self-interest, hasty 
fKipttlar impressions, prejudices, and ignorance, are too often made to 
actuate the movements of a body having already the disadvantage of 
being fluctuating ; and that in a situation where, of all others, we re- 
4|uire intelligence, unity of action, permanence, and a binding respon- 
■ibility. Wherever I made inquiry as to the authority or the arrange- 
ment for carrying out measures of sanatory import, I was answered, as 
lO Norwich, ^' This court has seldom or never sat." 

SO. On examining the Local Acts, it will be found that, in a large 
■H^ority of instances, they are mostly inoperative, owing partly to in- 
tviosic defects, and partly to the character which, as above stated, must 
belong to the body now administering the law, such as it is. It would 
appear therefore that, in place of the present costly and defective sys* 
leai of local law and local administration, we should have improved laws 
and competent and responsible persons to see them carried out, and to 
•upeiintend the health concerns of all towns and populous districts,-^ 
peraoBS of proved capacity, and altogether independent of, and uncon- 
nected with, local influences. Of the absolute necessity of indepen- 
dence of local influence and authority, on the part of Health Officers, 
we haTe an emphatic example in Nonvich. After describing a public 
nuisance, Mr. Johnson candidly states as follows : — ^^ I am acquainted 
with many more ; but it is obviously improper to make any direct re- 
ference." It is quite clear then, that any supervision, to be useful, must 
be altogether free from, and irrespective of, local influence. 

21. I have everywhere found the powers conferred by the Local 
Acts complained of, on the score of their insufliciencies and defects. 
This is especially the case, strange to say, with those of more modern 
date, which, at the same time they are miuute in details, exhibit a total 
and complete unacquaintance with the subject, as relating to public 
health ; sometimes enjoining what is wrong, and at other times pro- 
hibiting what is right, while in no two cities or towns do the principles 
or the details of the Act accord with one another. It is ditfereut with 
theandeat Acts; they enter little into details, satisfied with simple in- 
junctions on the main grievances, and leaving the rest to the local 



22. As an example of bod law, I would instance that which goes 
Id exclude light, and with it air, by causing the blocking up of windows 
which, if opened, would l>e taxed. A good Ihw, on the other hand, 
woald prescribe that in all places constructed to receive numbers of per- 
sons especially, as in factories and great work-shops, a suflicieut venti- 
kUioo should be secured ; and such ought to be made imperative by 
haw in every instanee. 

2Sl To exhibit again, the loss of time, as well as tlie difficulty of get- 
ting men to act, even in the way most directly conductive to their own 
interests, I would instance the enactments for the prevention of fires. 
The advantages derivable from party-walls must at all times have been 
apparent to the owner, the tenant, and the insurer ; yet, nothing was 
<bB» ^{j.eithflr^ until the Jegiilatiure stepped in ; anid now,\h^ vumX ^t^ 



120 Local AcU iHsujgkdeid and Difr^ 

cise regulations are cheerfully complied with on all hands. *' It is 
always found," says the Leicester Report, '^ that the inhabitants sub- 
mit with less readiness to a law imposed upon theoi by their fellow- 
townsmen than lo one coming^ into operation under the authority ol 
the lepslature." 

24. A consideration of the history of public health in this country 
will satisfy any one that, not to the defective nature of the laws, (in- 
sufficient as these are to the supply of modern wants,) but to the de- 
ft^tive execution of them must, iu a great measure, be referred the nep^ 
lectcd state of our towns and cities. Our laws are as old as Edward I., 
but in modern times certainly, the very recollection of them has bee a 
lost; and thus, thoug:h the first to trgislate in atfairs relating^ to health, 
we have fallen behind many of our neighbours in actual practice. That 
a better order in administering the laws, such as they are, would hawe 
secured the inhabitants of the worst localities from much suffering, and 
from many g^rievous nuisances, there can be no reason to doubt, but the 
very administrative system now in operation is in itself jostling^, un* 
scientific, jurrin«]^, cumbrous, and costly ; while, in respect to the 
public welfare, in matters of health, it is feeble, vexatious, and iu» 
effective. The truth is, that the very nature of the bodies that supervisfr 
the improvement of towns, as to sewerage, the supply of water, and of 
light, the removal of town refuse, &c. &c., is as little known to the rest of 
the community as that of the powers of darkness. The national im* 
portnnce of the subject demauds that this state of thin^ be no longer 
continued, and that a better informed, a better regulated, and a more 
siiTiple and responsible plan of supervision and coutrol be at once esta- 
blished in all the cities and towns of the empire; for, as has been well 
observed, it is only when the pubUc health is made a matter of public 
care by a responsible public agency, that what is understood can be ex- 
))ectcd to be generally and effectually applied for the public protection. 

From what has occurred iu England in reference to this subject, as 
well as from an intimate acquaintance with the practical working* of the 
several systems, adopted from time to time for supervising the health 
concerns of our armies, both at home and abroad, 1 feel satisfied that no 
laws, however excellent in themselves, can ever prove of sanatory avail 
without an impartial, independent, and systematic plan of supervision 
and control, aud that through competent and responsible individuals in 
each town ; persons altogether unconnected with local iuBuences, and 
being themselves regularly supervised, and held responsible toother re- 
mote and higher authority. Parliament, which constitutes and grants 
powers to public bodies, has also the exclusive right to establish a 
p(nver of watch and control over them ; and thus alone can the evils 
arising from local prejudices, ignorance, mismanagement of health, and 
waste of the public money, be prevented. Medical police, in short, 
must he made a matter of statutory ordinance, a fixed and settled in- 
stitution, to prove of the least use to public health. It is tlius alone 
that the health of a comnmnity, whether civil or military, can ever be 
properly looked to; and I will venture to say that all who have con- 
sidered the matter with care guided by experience, will agree with me 
iu this conclusion. The subject is one of the last importance. 

25. The duty of professional superintendence in sanatory matten is, 
for obvious reasons, even more nec«a&ax^ Va c\V>L v^^oa vol military com- 
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aiiinitieii, and should not be confined to cities and towns, but buj^ht to 
extend as well to the a^'cultural districts, in which the neglect of 
drainage and other preventive measures^ around the cottages of the 
poor, are found to be sources of much disease and suffering. This 
duty, well ]>erformed, would soon inform the people besides, that drain- 
age not only improves the climate, and health in consequence, but reu- 
dm the soil itself doubly valuable and profitable. 

26. A Board of Health, wherever appointed, should be composed of 
engineers, architects, and persons of other callings, but who are conver* 
Bint with matters of sanatory import, with one or two medical officers. 
Medical men in all times and countries have naturally been in advance 
of the public in appreciating the causes, and in discovering the most 
decisive means for obviating disease ; and it is to their exertions, in the 
pablic service especially, that the application of the means of ameliora- 
tion and of prevention, on the most extensive scale, must alone be at- 
tributed. The medical officers of our fleets and armies have the ad- 
vantage of being informed of the whole circumstances of the organized 
bodies of men under their observation, and often see these circumstances 
suddenly altered, or have even the power of alterinii^ them at pleasure. 
These are great advantages, and they are obtained, so far as health is 
concerned, without interfering with any man's comforts, rights, or 
privileges. The benefits of (he information and experience thus obtained 
in the public services, have never been exclusively confined to the fleets 
and armies of £ngland, but have extended freely to the condition of 
the civil community, so far as it was in the power of medical officers to 
do ao, by firequent appeals to authority, to the public^ and by the supply 
of the most valuable statistical, and other published information. In 
the judicious selection of medical men, from whatever class of society 
derived, we shall therefore find the best guarantee' for the effectual 
carrying out of measures of an enlightened policy. But were there no 
other value in such an officer than the being the channel of communi- 
cation with, and of instruction to, the working classes, on matters 
aljfecting their health, his labour would be inestimable. 

S7. But with all these advantages, it is by no means here intended 
Co daim exclusive preference for medical men ; for even they require 
special study and experience to qualify themselves for the task, — the 
dnttes requiring as much both of special study and experience as any 
branch or department of medicine. As Duchatelet justly observes, — a 
man may have exhausted medical literature — he may be an excellent 
practical physician — an eloquent and clever professor; but all these 
acquirements taken in themselves are nearly useless in a Conseil de 
Saluhrit<l, like that of Pans. 

To be useful in such a Board, a man must possess an intimate know- 
ledge of the habits of large communities, and of their various moral and 
phjrsieal influences ; he must know the nature and condition of the Foil 
and locality — guided by an extensive acquaintance with natural phi- 
loaophy. These and many other things he must know as it were by 
habit ; and I repeat that they arc not, in our day at least, to be acquired 
from books. 

28. From all that I have seen and read, as well as from the over- 
wbdming evidence on the subject now before tbe public, I am led to 
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submit to the CommisBioa the propriety of recommending kgielitiTe 
measuret in respect to the oonditioo of the habitatioDs of the poor, not 
only prospectively but retrospectively also. As justly observed by Dr. 
Soutliwood Smith, — **• Every reason which has placed the oonstnictioa 
of the dwelling houses of the better classes under legislative leg^latiow, 
or which can be suggested to show the justice and necessity of legisla- 
tive interference in this matter for the well-being of the public, apply 
with tenfold force to the dwelling houses of the poor.*' 

29. The legislature has already sanctioned and acted on the prin- 
ciple of interference in the dwelling houses, iu respect to their stren^, 
and the measures necessary for the prevention of fires. I cannot sup- 
pose that it will here stop short, or that measures of far more urgent 
necessity in respect to health, morals, and comfort, will any longer be 
deferred, or allowed to remain in abeyance. The poor would receive 
this interference as a blessing. All evidence goes to prove this. In 
any provision that may be made by the legislature for the regulation 
of buildings, it will be necessary to provide for the ventilation and 
warming of all buildings made to accommodate masses, whether 
hospitals, asylums, schools, or workhouses. 

30« To carry out effectively the necessary measures of sanatcH-y regu- 
lation for the luibitations of the poor, it seems necessary that all the 
greater class of rates should be levied on the proprietors, such as the 
sewers and water-rates. It will greatly tend to ensure cleanliness and 
order ; and the benefits derivable from such regulation would be felt 
not only in the private habitations of the working classes, but in these 
pest-houses so common iu all our cities — the lodging-houses. The 
manner of street and house-cleansing is also very delieclive; and the 
law which limits the ]x>wer of abating nuisauces to highways and 
tliuroiighfares should at once be enlarged and eitended. It is sur- 
prising that authority to interfere in such matters should be altogether 
wanting in the very quarters where of all others it is most required— 
in the courts, lanes, and alleys ; but such we find it everywhere. The 
accumulation of refuse matter within bouses, for instance, is greatly 
more injurious to health than the same condition under exposure to sua 
aud wind, bad as this latter must be ; and such private nuisances ouacht 
therefore to be even more efiectually guarded against. This branch of 
preventive }x>lioe, conducive alike to morals and health, ought to be 
strictly and systematically regulated and administered in all our loiwas 
and cities. 

31. Ventilation being second in importance to no other quoiion 
affecting public health, demands, and I hope will soon receive, the 
sepurate and careful consideration uf the legislature. Pure air is mi 
necessary to life, health, and comlbrt — more necessary indeed than food 
itself, inasmuch as that, without a due supply of it, ihe best and most 
abundant food will give neither health nor strength, — that to ensure it 
in every house occupied by the i>oor — in every factory, workhouse, 
hos|)ital, or other building made to receive numbers — seems a primary 
aud imperative duty. When we reflect on the amount of suffering anil 
death produced in former times iu ships, barracks, hospitals and pri- 
Kous, by bad ventilation mainly, and on the sad effects now daily ob- 
served iu the courts, lanesi alleys, cellars, aud maesa of buiidkgs 
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erected back to back, everywhere to be (bund in our 'great towna, we 
•hall perceive how necessary it is to adopt decisive and immediate steps 
for the removal of this enormous and pervading evil. 

Happily we are now in possession of means whereby not only aa 
abundant supply of fresh air, but of warm air also, may be furnished for 
the use of the poor, at a vast saving in the expenditure of fuel. This, 
as observed by Dr. Southwood Smith, is a piece of knowledge capable of 
effecting a greater change for the better in the condition of the working 
population, perhaps, than any other single improvement whatever, be- 
cause there is no other at all comparable to it in importance capable of 
so general an application at so small a cost. Subserviently to freedom 
of ventilation, and to the admission of light, I would call attention to 
the complaints brought under my notice, that the existing laws relating 
to the window-tax have operated most injuriously by causing passages, 
cellars, privies, closets, and roofs — the very places requiring ventilation, 
lo be very generally without windows. It appears that when the law 
of the 4th and jth William IV. gave freedom for the construction of win- 
dows, the sanction was very extensively used to the great satisfaction, 
comfort, and health of the inhabitants of cities and towns; but that, 
vrben upon an unexpected legal interpretation, all the windows thus 
opened out were rendered liable to taxation, they were very generally 
closed up, to the vexation and injury of the poor especially. Mr, 
Hickson asserts, that by an alteration in the law, which, instead of the 
present scale, increasing at an average rate of 8^. ScL for every window 
beyond eight, should assess upon the principle that every house built 
requires for light and air a certain number of openings in proportion to 
its cubic contents, and that these openings be paid for, whether they 
exist or not, would prove a great benefit. This would at once remove 
every tcmpiation to defective construction; and after a house has been 
ooce assessed, Mr. Hickson thinks thut the projirietor should be at 
liberty to make as many additional openings as he pleases. Thus, he 
considers, a great practical improvement may be brought about by a few 
simple causes, and without any loss of revenue. Mr. Hickson, in con- 
clusion, asserts, that after a long and mature consideration, he is con- 
vinced that his proposed alteration would, without the loss of a shilling 
to the state, confer a greater blessing upon the middle and working 
classes, as regards their habitations, than it is possible to obtain in any 
other way, or in so cheap a manner. Other means of ameliorating their 
condition may require local taxes or public grants, but here a great 
practical^ improvement may be effected by the stroke of the |)en. 
Amongst the many evils resulting from defective ventilation, there is one 
with which the public is Uttle acquainted, viz., its powerful tendency to 
counteract and oppose all the benefits derivable from medical manaj^e- 
iDcnt. But this is a truth without an exception ; und while such is the 
elfiect ou the sickly, we dnd the same deleterious influence driving the 
healthy to the use of stimulating and intoxicating drinks, in order lu 
welcome the nervous depression occasioned by respiring impure air. 

32. it is quite indispensable on every account that supplies of pure 
water for ablution, house-cleansing, and sewerage should be at the dis- 
posal of the working classes ; tor in this matter an injudicious economy 
afibcts the morals, habits of manliness, comfort, and health of the poorer 
cla^wes^ most iiyuriously. Au. abundant aJikd con&UASt« vx^\Vj ^ ^vi^ 
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water will conduce more than any injunction, or other means, to foster 
a disposition and to create a habit of personal cleanliness, and thus lead 
to habits of decency and moral purity, beyond what might at first sight 
be deemed possible from such simple means. 

The water should everywhere, and in all tenements, even those of the 
poorest, be supplied separately to each house, and be kept on at hig:h 
pressure ; this is quite as easy as it is necessary to public comfort, and 
to the security of property, in cases of fire. 

** No previous investigation," says Mr. Chadwick, " has led me to 
conceive the great extent to which the labouring classes are subjected 
to privations, not only of water for the purpose of ablution, house*cleans- 
ing, and sewerage, but of wholesome water for drinking and culinary 
purposes." This is quite true ; and such is the amount of injury, 
moral and physical, produced and kept up, by this very deprivation of 
an element — as indispensable for many purposes of life as the air itself 
— that no amount of amelioration in other matters, but which should 
leave this evil untouched, could avail for the benefit of the poor. Con- 
veniencies in supply of water must precede the formation of habits 
amongst the poor; indeed, we shall derive a very material aid towards 
a just comparison of the habits of different people, or of the inhabitants 
of different cities, by a knowledge of their relative supplies of water. 
It is an observation as old as Hippocrates, that — '' it is necessary for a 
physician, when entering a city of which he knows nothing, to examine 
\U exposure, the predominant winds, the seasons, the nature and eleva- 
tion of the soil, the quality of the water of which the inhabitants make 
use, and the kind of life they follow." 

There are many and grave objections to the present mode of supply- 
ing water to towns by private companies, such as their being arbitrary, 
irresponsible, and unaccommodating. They have also a strong interest 
against all improvements in the quality or the quantity of water, as 
engendering expense and diminishing profits; besides it is not a mode 
available for the inhabitants of rural districts or of small towns. Pro- 
fessor Clark, of Aberdeen, Mr. Hawksley, of Nottingham, and Mr. 
Thorn, of Greenock, have offered their very conclusive evidence against 
joint-stock companies, as compared to the town management; and 
they arc equally agreed that no town can be considered as duly sup- 
])lied unless the service is constant, that is, unless the pipes are kept 
constantly full, as in Nottingham under the able superintendence of 
Mr. Hawksley. Aberdeen, with a population of 70,000 inhabitants, is 
supplied by the Commissioners of Police, who are elected by the rate- 
payers. " The establishment of a joint-stock company," says Professor 
Clark, '^ for the supply of a town w ith water, is establishing a monopoly 
of trading persons, having the power, without responsibility, of taxing 
the inhabitants for their own benefit." The profits in Aberdeen go to 
the revenue of the town, and nowhere else has the Professor seen any 
city in all respects so well supplied with water. 

Water according to the evidence of Mr. Holme, of Liverpool, might 
have been supplied to that city, through the municipal authorities, *' at 
one-sixth of the present price; or, if we had paid the same price* a 
large tiisposable revenue would have accrued to the public local exche- 
quer, which would have diminished our taxation, or have enabled the 
aulboriiUs to have estabVished pu\A\c (oxuWioAti&^^w^ VaA^Mhlicreser- 
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Toirs fur the use of the poor Id every locality." The competitioas, too, 
as hitherto carried on, are wasteful in themselves^ and burthensome on 
the public — three sets of water-pipes belonging to three companies be- 
ing sometimes found in London to pass through one street, and three 
enormous capitals sunk in the supply of one district, for which one 
capital and one establishment ought to suffice. In truth, what are 
commonly taken to be competitions in which the public interests are 
believed to be gainers, are in reality, and almost without exception, 
combinations against the public interests. It is thus with the water 
and the gas companies. The so-called rival companies sooner or 
later coalesce; they agree upon and determined the rates at which 
they will allow the public the necessary supplies of water and gas* 
Every new company that starts is soon found to merge in the old; 
and thus, in place of one original company or management, we have 
commingled twenty companies with twenty managements — the public 
paying the difference. 

33. Of all structural matters external to the habitations of the poor, 
sewerage is the most important; and with a proper attention to this 
latter, along with the internal requisites of fresii air and pure water, 
there would remain little else to repair which depends on authority. 
'Hie evidence exhibiting the calamities attending on the absence and 
defect of sewerage, as well as that showing the advantages to health 
resulting from a complete system of underground removal of refuse, is 
80 complete and so familiar now to the public, that nothing need be 
said in addition. Preparatory, however, to the enactments necessary to- 
wards a general and efficient system of sewerage, it will be necessary to 
require that every city and town be furnished with a complete and 
proved plan of levels. The absence of this simple measure, so necessary 
in itself and easy of reference, has caused endless confusion, loss, and 
disappointment. This preliminary step secured, there can be no diffi- 
culty in framing such regulations as shall enforce and ensure not only 
that huose refuse but street refuse also, shall he regularly and speedily 
carried off by properly constructed sewers. There is now no plan, no 
order, nothing like a law of uniform operation ; the consequence is, that 
sewers are everywhere complained of as defective in number or plan, or 
both ; and nothing can ever secure a proper construction, fall, and supply 
of water fur the purposes of flushing but a comprehensive and stringent 
legislative ordinance applicable to all crowded localities, and placed 
under the supervision of authorised and responsible persons. The 
custom now prevalent in many towns, of leaving courts, lanes, and 
alleys to be cleansed by the inhabitants, is highly objectionable. The 
duty is either neglected or most negligently performed. The trutli is 
that this, like other matters of police, can only be effectually done 
through the agency of responsible persons regularly trained and paid. 

34. In respect to these cardinal points, as regards public health in 
towns — a proper construction of habitations, including systematic venti- 
lation — sewerage — scavengering — and a plentiful supply of pure 
iH^Xtx — the poorer classes are utterly without help. They can do no- 
thing for themselves. And let it not be supposed that measures of 
amelioration in these respects would be viewed by them as unnecessary 
or Vexatious interferences : all evidence goes to establish the contrary i 
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and I nm ratisfied that whatever 1f*gis1ative 'measures may be adopted 
will be received by them with the utmost gratitude, and as a real boon. 
In re«ippct to the poorer classes, tlierc is, as already observed, bat one 
mnviiigf power — the learislature of the country — the prescriptive gnar- 
dian of the public welfare; and I am thorougfhly satisfied of the proper 
sense, on the part of the poor, of benefits conferred. 

35. The same s^ratitude will be felt in respect to the adoption oF pro- 
per measures with the burial-places in our cities and pnpulous towns 
which are now bccominir dangerous and profane — moral and physical 
pestikMices of the first magnitude ; places, the sight and contemplation 
of which should cherish veneration, and all those tender feelings that con- 
nect Christians with the dead, but which in reality shock the feelinsrs 
and offend the senses ; exhibiting scenes at once loathsome and appal- 
linir. The evils, mnnil as well as physical, connected with this subject, 
are now so well known, and have been so ably set forth by Mr. Cbad- 
wick, that it is hanily necessary to do more than draw attention to their 
existence. 

36. In no town that I have visited, or that I have heard of, does (here 
exist any ])ublic survey conprising the levels, whether local or general. 
It results from the absence of such preliminary requisite that structural 
arrangements of every kind, as to houses, the laying on of water and 
gns, the arrangement of streets, drains, and sewers, are conducted at 
random, without combined plan or uniformity, the operations going on 
in one quarter of a town having no reference whatever to such as may 
be in progress in other quarters ; and thus, in place of a .simple, uniform, 
and comprehensive system, confusion, inconvenience, and loss of money, 
both public and private, arise. On this head the call for the aid of the 
legislature is general. The evidence of Mr. Holme, of Liverpool, and 
of Mr. Ilawkslev of Nottin2:ham, and of others, oroes dircctlv to this 
object. Besides plans of levels on a large scale, every town should be 
provided with geological chart*?, comprising the geolog}' of the site of 
the town, as well as of the country around. Good ninps of towns on a 
suMicient sciile are also much wanted. 

I cannot too cmpliaticnlly urge tlie utility, and, indeed, the necessity 
of constructing such plans, or the great public benefits to be derived 
from rendering the public mind familiar with the map. Nay, there 
ought to be in every borough and city a topographic and statistical re- 
port, carefully prepared, and printed at the town cost, to which the more 
inlelliirent inhabitants should have free access. The more this is dme, 
aiid tlie more comninnilies are made acquainted with the reason of the 
thing, and thus nitide parties, as far as practicable, to the improvement 
ol'towKs, the more will it conduce to the benefit of communities, local 
and general. l!ad such sinjple means been in common use in onr 
tciwns, a thousand ex])ensive mistakes had been avoided. 

.'37. Though no scheme of practical application has yet been pro- 
pounded for the conservation of town refuse, and for preservinjy rivers, 
as the Thames for instance, from the contamination of sewjrs, Vet. from 
ilie eviflence of all the engineers, anil the general interest express.-d by 
numerous intelligent persons, that sorr.eihing of this nature should be 
devised, I have no donbt that sooner or later some general system, 
having reference to the above important objects, will be framed and 



Application of Be/use for Manure. 127 

adopted in our cities and towns, and so as amply to repay the cost of 
any means that might be used to brings the refuse matter to a situation 
convenient for disposal. 

The evidence of Dr. Southwood Smith on this subject, like all that 
comes from such an authority, is deserving^ of great attention. He re- 
g;ards such means as affording a well-grounded hope that every town 
and village in the kingdom may be put in a good sanatory condition, 
by the removal of the grievous physical evils which at present oppress 
them, and especially the poorer parts of them. Dr. Southwood Smith 
** has been unable to detect any fallacy " in the evidence on this head, 
and considers that the means of removing so great an evil " are within 
our reach.** 

*' When, for example, it is stated that refuse to the value of nearly 
double what is now paid for the water of the metropolis is thrown away, 
partly from the drains which are discharged into the Thames, and 
partly from the private drains which are not carried into sewers at all, 
it is clear that the prevention of the disease, siifTering, and death, which 
has been shown to oppress such large classes of our population, is quite 
practicable; and that if measures are not taken to stop these dreadful 
evils, it is owing not to any insuperable difficulty in the subject, but to 
odr own apathy and indifference." To the question whether, under 
proper regulations, it would be found practicable to make the very re- 
fuse removed go far towards defraying the expense of constructing and 
managing the drains and sewers by which it is removed. Dr. South- 
wood Smith replies : — *' Yes ; and I think there is a reason for this ex 
pectation, which has a deeper foundation than is apparent on a super- 
ficial view of the subject. There are certain adjustments established 
between the physical and the organic kingdoms, and between the 
two great divisions of the organic kingdom, which we should do well 
lo bear in mind even in the most practical consideration of this mat- 
ter. We know that atmospheric air is equally necessary to the life 
of plants and animals, but that they produce directly opposite changes 
in the chemical constitution of the air: the plant giving off as excre- 
mentitious that principle of the air on which the animal subsists, and 
living upon that part of it which the animal rejects as cxcrementitious ; 
while the animal, in its turn, restores to the air the principle which con- 
stitutes the food of the plant, and subsists on that which the plant has 
rejected as no longer useful to it. In this manner these two great classes 
of organized beings renovate the air for each other, and everlastingly 
maintain it in a state of purity and richness. On this beautiful adjust- 
ment depends this further principle equally as the foundation of all 
rational and efBcient sanatory regulations — namely, that the very refuse 
of the materials which have served as food and clothing to the in- 
habitants of the crowded city, and which is allowed to accumulate there, 
invariably and inevitably taint the air and render it pestilential — 
promptly removed and spread o»it on the surface of the surrounding 
country, not only gives it heal Ihfulness, but clothes it with verdure, and 
endues it witli inexhaustible fertility. These arc the great laws of na- 
ture, which are now well known to us; a due conformity with which 
would bring us health, plenty, and happiness, bnt which we cannot dis- 
regard any more than we can disregard any other physical law, with- 
oat sufferingi and perhaps destruction.** lu coivc\vka\OTv^ \ ^^vW 
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observe that this sulject lias not yet received, and I fear will not 
some time, receive the attention from the public that is due to its ii 
portance. 

38. It mi[;:Iit savour of caricature were it asserted that, in respect 
the labouring poor, it is only when the infant enters upon brcatliing: ( 
istence, and when the man has ceased to breathe — at the moment 
birth, and at the hour of death — that he is really well washed ; yet sii 
a statement would not be so f:ir removed from truth as may at fi 
appcnr. 'J'o the ^reat mass of the people, and from the dawn to t 
term of life, the bath, as an article of comfort, luxury, and health, 
hardly known, even in name. Without entering; into a professioi 
dis(iuisllion on the functions of the skin, or on their vast importance 
heuhh, or on the necessity of attention to them, and to the purity oft 
surface of the body, I would observe (generally, that to the neglect 
all these is due the prevalence of very formidable disea!;cs. by no mea 
confined to the skin itself. When we consider the nature of the laboi 
in£: man*s varied occupation, and the violence of the alteniate actio 
of his lungs and skin, during many of his most active operatioas, < 
sliall at once perceive how much more he stands in need of the atte 
tion h(*re urged upon public notice than the man in better circnmsVano 
and who is not thus exposed either to the violence of functional excii 
meut, or to the extremes of atmospheric changes. Dr. Coombe'si 
mark is perfectly just, that " if one-tenth of the persevering atleuti 
and labour bestowed to so nmch purpose in rubbing down and curr>t 
horses were bestowed by the human race in keeping themselves io go 
condition, and a ViWe more attention were paid to diet and clothing, CQ 
nervous diseases, and stomach complaints would cease to form so lar 
an item in the catalogue of human miseries." 

lint the advantages of personal cleanliness are not limited to th 
mere physical efftcts; the sensations connected with cleanly habits I 
ing justly observed by Sir Gilbert Blane to constitute some of the nn 
precious gifts of civilization. " A taste for them tends to give a distai 
to degrading and grovelling (gratifications; and the common sayii 
that 'cleanliness is next to godliness' is founded on reason, inasmu 
as it is conducive to moral purity as well as health and pleasure 
With the knowledge of all these facts and circumstances, it is lamei 
able to think that, to the working classes inhabiting our great cities a 
towns, personal cleanliiicss is at present impossible. 

39. The ubservations of lay persons on questions affecting pub 
liPaUli are of great importance; indeed, the experience of observant la 
men has not been sufliciently r garded by professional inquirers. B 
admitting its importance, there arc yet some circumstances connect 
with lay evidence requiring that we should sometimes receive it wi 
reserve. One of these drawbacks consists in the impression socomm 
amongst citizens, that i/tcir city or town forms an exception to the ri 
of unhealthiness; indeed, they receive any intimation to the contrarv 
an impeachment {tiiigma is the term they use) of the character, moi 
as well as physical, of their favourite locaUty; and so strong is iJ 
feeling, that men of the highest integrity and intelligence will be fou 
continually to deceive themselves, and, unintentionally, they v 
endeavour to deceive others on such points. To such a decree has tl 
feeling arisen in some towns which I could name, that the immigratio 
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of labourers from neighbouring towns are adduced as causes of in* 
creased mortality, in utter forgetfulness that such immigration neces- 
Barily imph'es an accession of youth and manhood, health and vigour— 
obnditions which, for obvious reasons, go to reduce the mortality of a 
Ibwn. On other occasions, we find them charge the burthen upon the 
Various institutions for the supply of food and clothing, workhouses, 
hospitals, and dispensaries, receiving only natives and residents of the 
town; — institutions the daily operation of which tend to prevent the 
iipread of disease and mortality, have been cited as the occasions of 
disease and death. Even the proofs to be derived from statistical re- 
cord are frequently not sufficient to satisfy the prejudices of such well- 
meaning persons ; and it is curious to observe how very similar is the 
feelhig here described wilh that of residents in some of the worst known 
climates. The man who has been so fortunate as to live out 30 years 
in Jamaica cannot be made to understand how it is that Europeans on 
an average die there at the rate of 152 per 1000, or more than one- 
seventh of the entire number annually; and the inhabitants of Sierra 
Leone, where the average annual mortality amongst British troops is 
483 per 1000, or nearly one half, will warn the stranger against a resi- 
dence, however short, in the Gambia. "You may live," say they, 
'^long and well with us at Sierra Leone ; but if you go to the Gambia 
jon are sure to die.'* In some years, as in 1825-26, 726 and 783 per 
1000 respectively perished within the year at Sierra Leone ; but " the 
dimate in every instance is exempted from the supposition of being in 
anywise connected with the event." The delusions in both the foreign 
and domestic instances are (he same : — they only differ in degree. 

Bnt laxity and want of accurate observation is not exclusively con- 
fined to the lay community; for sometimes we have an exordium of the 
following character from quarters whence a more exact information 
might be expected : — ** This town I consider, upon the whole, one of 
the healthiest towns in the kingdom." Again, of another town like 
the last most unhealthy, we have it reported, that *' the general condition 
of the town is comparatively healthy : at the present time it may be con^ 
sidered in a very healthy state." 

It is but justice to state, however, that, in general, throughout the 
entire extent of my personal examination, I found the medical witnesses 
alike intelligent and humane. 

40. The most cursory reference to the condition and habits of life of 
the working classes must satisfy any person of the immense advantages, 
moral and physical, that must accrue to the inhabitants of closely-built 
towns by the establishment of public parks, play-grounds for children, 
and gardens, like that presented to the town of Derby by Mr. Joseph 
Strutt— a noble gift, and a most noble example ; but one which few 
persons have the means of imitating. The necessity, however, of some 
general measure on this head seems now to be very generally received 
and Impressed upon the public mind, for, without such provision, we 
should soon, though the rapid increase of towns, behold masses of the 
labouring people reared from infancy to mature age without once 
breathing in an open space, or once enjoying the refreshment to be de- 
rived from exercise in the green fields — an unnatural and cruel position, 
but a state that even now holds true of great numbers in all onr lar^e 
cities. Whoever would desire a practical WlualTaWoti oHYv^ Ti^<:ft%^\Vi^ 
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on moral {^rounds, of the recreatiTe measure here urged, need only to 
visit, on Sunday, any of the lanes, courts, and alleys of every large town, 
and they will there find quite enough of the scenes already d^ribed, 
as well as the *' bartering of fowls and do<;s, and so on,*' not to speak 
of juvenile depravation and delinquency, to be assured of the neceMty 
of presenting to the labouring classes some inducement to other and 
better pastime. 

41. The complicated injuries caused by the Lammas tenures in Not- 
tingham, Coveniry, and indeed in every town that is aflfected by them, 
are such as to demand serious leprislative interference. A privilege, de- 
clared to be ^'in itself nearly valueless," but which, in its operation, gives 
ri^e to such dens of misery as the lanes, courts, and alleys of Notting- 
ham — that opposes a barrier to the just extension of a town in any diiec- 
tion — demands a serious re-consideration, with a view to remove the nd 
abuses arising out of it. 

The manner in which this great evil has been sanctioned from gene- 
ration to generation would of itself afford sufficient example of the 
neglect and inefficiency of the existing system in sanatory affairs. Here 
has been an evil of the first magnitude staring the authorities in the face 
fur ages ; and yet, so far as I know, or have heard, no one iadividnal 
has ever made any effort or appeal against it: on the contrary, I have 
heard of many stout resolutions to resist every attempt at a just or use- 
ful disposal of these lands. 

Hut whatever plan is adopted, and whatever measures may betalceD 
with these grounds, there can be no doubt that, with due regard to ex- 
isting rights, the throwing ihem open, and the giving access to them 
for building accommodation, for parks and exercising-grounds, would go 
i'ar — perhaps further than any single measure besides — towards empty- 
ing the courts, lanes, and alleys of such towns as Nottingham and 
Coventry. Ry such a measure the poor would be led to believe that 
their condition is considered with a kindly interest by the legialatuie; 
and in every Fcnse, moral and physical, such a measure would produce 
the best effects. 

4*2. I have said nothing directly on the influence of morals on health 
— a larjre and pervading subject— on which, however, it is proper to 
touch, because it is proved by every day's experience, that, in the large 
majority of instances, immorality and its consequent diseases are but the 
results of physical destitution or depression. How commonly do we 
find that the deep and protracted di-tress of mind which necessarily ac- 
companies aggravated states of bodily sn tiering, produces that diseased 
action and re-action — that riciprocal moral and physical disturbance — 
which, sooner or later, destroys the balance of health. It is this double 
action that is teaiiiig up the nervous system of the operatives — that 
system which, from its hitrhly endowed sensibility, receives the first im- 
press of every morbific cause, whether acting primarily on the mind or 
the body. Tiie mure impressible character of the nervous system in 
females, rendered less apparent by the passive fortitude of their nature, 
and hy their greater power of endurance, comparatively, brings upon 
mothers, and through them upon their offspring, a mass of Buficnag 
greater even than that which afflicts the more complainant tatlier. 

J am here stating important circumstances that have come largely 
under my observation, I h«ve uo ^«sm \o «ud\a >uaVeM lyinpatby. 
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It ii proved that, by lowering the power of the nervous system, the 
mind is broken down even more rapidly than the body. It is proved 
that so long as the physical powers are depraved and depressed, there 
can be no hope of moral improvement ; and these facts, open to the 
obaervation of all, ought to be sufficient. There is one other general 
observation I wuuld here ofier on a subject bearing powerfully upon the 
question in hand, but regarding which the public at large is possessed 
of hardly any information : I refer to the great influence of diet on the 
moral no less than the physical condition of the working classes. 

That an ill state of the general habit — a deterioration of all the func- 
tions of the body — and a susceptibility to the impression of contagion, as 
well as all the other exciting causes of disease — are induced by a scant, 
or by an exclusively vegetable diet, may be known to many. But what 
I would here especially call to notice is, that the moral habits of action 
and thought, the sentiments, and character, are seriously involved in 
the present system, and in the question of diet; and that it never yet 
has happened that men living in the manner of our town population, 
•■d reared almost exclusive )y on vegetable food, have been other than 
depraved in mind ; irregular and vicious in imagination, in proportion 
to the reduction of the physical powers; irresolute; and incapable of 
defending themselves from insult or oppression. 

The history of certain countries, and of difierent religious orders, is 
demonstrative in proof; and I fear the evidence may now be found in 
various of our cities and districts in England, so as to give to this ques- 
tion a national importance : indeed, we need go no further than the 
•latement of Sir James M'G rigor, to the effect that, *'of men reared in 
large towns, about 47 per cent." of the army recruits are " medically 
rejected."* 

*The ibUowiiif^f quvitioni were lubmitted by Mr. J. R. Martin, for the considem^ 
tien and nply of Sir Jamei M'Grigor, the Director-Generml of the Army Medical 
Oc|«rtineBt :— 

III. Referring to your experience, have you observed any marked diffierencet, 
and what, in the phyiical and moral qualities of lecruiti enlisted in town as 
compared to such as enlisted in the agricultural districts? 

Sad. Are there any difftfrences observed, or reported upon, as to the moral cha- 
racter and physical capability fur foreign service of the two classes ? 

3rd. Have any observations or reports been made on the relative duration of 
service of the two classes — the townsmen and the agriculturists? 

4th. What proportions per ceut. out of the two classes referred to, and received 
as recruits by the recruiting-serjeants, are rejected as unfit for military 
servire ? 

5th. Of the two classes, townsmen and countrymen, what proportion per cent. 
of each attain to forty years of age in the army ? 



Rrp/ieM of Sir Jamet APGrigor, 

31t DKAa SiB, Army Medical Department, 2"2nd December, 1843. 

With reference to your letter of the 10th instant, containing certain queries 
concerning the comparative merits of the recruits raised for the army in towns and 
in the agricultural districts. I beg to state in reply :— ,.11 1 

Itt. That it it a matter of every day experience that the physical and moral 
qualitiei of the country recruits are of a much higher order than are met with in 
men who have been reared in l^rge towns. 

In the former, the bodily and constitutional powers are in general much greater 
than in the latter. There is much less isronenesi to disease in countrymen, while tl:- 
power of witbstandin/f iHe imvadf of iiekneu it in ihem cuusv^eraU^) ^v«»\«\ \ >^\ v\ 
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In conclusion, I would state my conviction, formed on the experience 
acquired in my recent as well as previous investigations, that the health 
of the population is materially lowered, and the duration of life, especi 
ally amon(c the poorer classes, shortened, by the existence of the 
numerous and complicated evils now found to prevail in all larfre towns. 
The result of my inquiry confirms me in the opinion so frequently ex- 
pressed by persons with whom I have been in communication in the 
several districts, that such causes are, many of them, capable of removal 
under the existing laws, but that an effectual and complete remedy can 
only be applied by an alteration and amendment of the laws. 

thiy are far more capable of enduiinf^ the fatigues and prifationt to nhich loldien 
may be aubjected than recruiti of the latter claM — in whom the stamina have been 
at bent but imperfectly de? eloped* and whose general health has been drpicciated fay 
the nature of their occupations and habits — impure air, want of pntper exercise, a&d 
the many debilitating and morbific influences iuseparably connected with the condi- 
tion of artiMni in large towns. 

2nd. For these and similar reasoni, there eziits a marked stiperiority, both pbyn- 
cally and morally, in the capabilities for foreign sendee of the countrv recruits ottr 
tho^e possesKod by townimen; in ]iroof of which I may submit the following extract 
from my * Sketch of the Medical History of the Army in the Peninsular Cam- 
paijjMs:'* — 

" Of the claisei of society from which soldiers are recruited, I believe it w31 be 
found that, ccr/. ptur,^ tradesmen and manufacturers, particularly those of large towns, 
are soonest swept away by the fatigues and disease of an army ; and that those 
who have followed agricultural pursuits are the must healthy. For example* 35B 
recruits joined the 7th foot in Portugal in 1810-1811 ; 201 of these were artificHi 
and manufacturers, and 152 had followed agricultural pursuits. In the course of a 
few months 122 of the former died, and 62 of the latter: the proportion being 6 out 
of 10 in the former case, and 4 out of 10 in the latter.*' 

4th. As the nearest possible ap}iroximation to accuracy, it may be stated that the 
pr<>|>or:ion of men of the two classes above referred to, enlisted by recruiting partirs 
and medically rejected, is — of countrymen about 20 per cent., and of meB nsaied ia 
lari>:e towns about 47 per cent. 

3rd and 5th. There are no Returns or Reports in this department which enabb 
me to answer Queries 3 and 5 : the two classes under consideration being grouped 
together in the observations having reference to age and length of aervice in the 
Army. 

I remain, ftc. 
To J. R. Martin, Esq. (Signed) J. M'Gaiooi. 

&c. &c 

* London Medico-Chhurgical Transactions, vol. vi.« 
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REPORT an the CONDITION of the CITY ?^ YORK. 
Bt James Smith, Esq., op Deanston. 



Houses, 5958 ; population, 47,779 ; deaths, 2 * 4 per cent. ; excess 
in number of deaths in 1841, 160 ; average age of death, 35 
years 9 months ; average a^^e of death of adults, 56 years 9 
months ; proportion of deaths under 5 years to total deaths, 
31*3 percent. 

The city of York is situated on the river Ouse, a tidal river. The chief 
portion of the city is within the ancient walls, which in the olden time 
wer^ surrounded by a fosse of considerable extent. The older and 
principal part of the city stands x>n the eastern side of the Ouse, sloping 
from the river's edge, with a gentle acclivity, and reaching a summit 
about 800 yards from the river, and from thence gently declining again 
into the general fiat of the valley. The Foss, a small river coming from 
the east, ^nd intersecting thib division of the city, joins the Ouse by a 
lock, which has the eftect of obstructing the natural flow of the stream, 
fenders the river in a great degree stagnant, and causes the floods to 
inundate a considerable extent of the site of the city in that quarter. 
The flow of the stream of the Ouse itself is obstructed by a weir, placed 
across for navia:aiion purposes, about five miles below the city. The 
waters of the Ouse overflow a portion of the site, near the margin on 
both Ride», causing great loss, distress* and ill health to the inhabitants of 
the region. The city seems to have been pluped in an extensive marsh, 
probably for defence in the olden times. The walls still remain of the 
original height, and so far shelter the city from the winds which blow 
towards the city over an extensive plain on all sides. But in calm 
weather they to a certain extent obstruct the ventilation ; and it is found 
that the streets and courts immediately under the walls are the least 
healthy. 

The ancient fusse at the external base of the walls has been for 
many years filled up, and the soil has been partially underdrained. 
I perceived, hov%'ever« that the CFcnpe of the water in rainy periods 
is but slow, and towards the west the ditch has been less perfectly filled 
and draitie<l, so that water stands over part of the suiface at all times, 
and a mass of rushes indicates the presence of miich under-water. 

The streets are narrow, in many places curving and irregular, and 
the lateral streets and lanes are very narrow and ill veniilaied. An 
important improvement was effected some years ago by opening out a 
roomy market-place in the middle of this division of the city ; still there 
remains a great mass of very confined streets and courts. The chief 
slaughter-houses are in the very middle of this division, and a more 
eonfined and filthy locality I have never seen. There is fko means of 
thorough cleansing the back premises, and the consequence is, a constant 
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unwholesome atmosphere all aroand. The divisioD of the city od tl 
western side is far less extensive, with narrow and confined streets^si 
many very damp and filthy alleys and oourt& In the southern corn 
of thiK division is the locality where the plague and other pestilene 
of former ages generally made their first appearance : here also il 
cholera first appeared in 18S2; and at the present day fever is srldo 
absent. But for a more elaborate and scientific account of all matte 
relative to the sanatory condition of York in past ages and in the prcsri 
time, I refer with peculiar satisfaction to the very able Report by C 
Laycock, given in the Appendix to the First Report. The Report 
Dr. Laycock, besides displaying much erudition, science, and industr 
furnishes a long series of sanatory statisticts, embracing irresistib 
proofs of the progress of the sanatory condition of the population of tl 
city, as the drainage of its site, and of the surrounding country proceede 
accompanied by better cleansing, and, I have no doubt, a better s}ste 
of diet. This Re|X)rt furnishes, also, from an ancient and aristocral 
city, a view of the generally careless and inefficient workings of tl 
public authorities during a long period of time, and shows that on sevci 
occasions, when disease became excessive, and the men in power ai 
the iHftier classes in general became alarmed for their own f^afety, tb 
guve some attention to the undruined and filthy condition of the localiti 
and abodes of the lower classes, and made some temporary efforts 
^ remove the evils ; but that no sooner had the impressive period 

danger passed over than the drainage and cleansing were neglected 
before ; that not only were the old places left in their former conditio 
but even where new dwellings were from time to time constnicti 
no measures appear to have been taken to erect them on higher aj 
drier sites, or to prevent the recurrence of former evils by systemai 
drainage and cleansing. The general progress of improvement in t 
country has induced a rather better structure of houses for the workin 
classes : they are still, however, defective ; and the sewerage and t 
arrangements for dungsteads and privies are pretty much in the sai 
state they seem to have been in 100 years ago. 

York has not for many years been much extended — at all events 

no ratio to the extension of most of the manufacturing towns ; yet 

slow increase does not seem in any degree to have led or enabled t 

authorities to give attention to the improvement of the condition oft 

streets, courts, and dwellings of the poorer classes. From the statemei 

j in the Report of Dr. Laycock (which is the Report assented to by t 

I best-informed local officers), as well as from my own observations wh 

i I perambulated the city, and inquired into the sate of the sewerage. 

I appears that the general main sewerage is imperfect; and as to coi 

, and house drainage, there is none except in connexion with some of 1 

houses of the better classes. 
j The aspect of York, as seen in the principal streets, is tidy a 

])leasing, and the streets, though narrow, are well kept ; nut so, howev 
the more retired and densely crowded parts, which have the same dsi 
; and filthy character as in all the other towns. 

j The supply of water is defective in quantity and in quality. 1 

supply is not constantly on ; branches are not carried into every dwellin 
and the water being pumped directly from the river, is, in periods 
flooJ, very brown and muddy, with an earthy taste ; nor is the altitudii 

/ 
/ 
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toie diffident for extiDgttishing fires in the higher houses, or for 
canainif purposes. 

The smoke nuisance is not very great at York, though some steam- 
■flfines erected of late years on the west bank of the river have been 
Dinplained of. None of the furnaces, so fur as I could learn, have 
rrann^ments for consuming the smoke, and the chimneys are lower 
1 height than steam-engine chimneys generally are in other towns, 
rhereby the smoke is thrown more upon the houses in their immediate 
eighbonrhood. 

There is a nuisance of considerable extent arising from large depots 
f dung, chiefly on the margin of the Fosse. These dung-heaps belong 
» ** muck-merchants," who there mix the various qualities of 
natter collected; and which are permitted to ferment, in order to 
nprove their appearance for sale. All around those heaps are pools 
f stagnant filthy water, and a most noxious effluvium is constantly 
manating from an extensive surface. 

The extensive vale in which York is situated is generally of an alluvial 
lay subsoil, the thorough under-draining of which has as yet made but 
ittle progress. The original swampy character has in a great measure 
leen removed by the surface-drainage usually accompanying cultivation ; 
Hit that complete and uniform dryness of the soil which follows thorough 
training properly executed does not at present exist to any extent. Much 
if the land is flooded in periods of heavy rain, and misty vapours are 
een hanging over the fields after much rain. Independent of the 
nischief to health caused by an atmosphere loaded with damp, there is 
\ great amount of heat carried off from undrained lan<l by the invisible 
Taporation which is constantly going on, and the heat of the sun is 
absorbed for hours and days by the evaporation of the water retained on 
i portion of the surface. The extent of open ditches necessary for the 
»rdinary surface-drainage retains a large amount of stagnant water, 
rhich more or less loads the atmosphere with vapour, frequently of a 
niasmatic character, whereby diseases of various types are engendered 
ind promoted. In some of the flat clay districts of Scotland, fever, agues, 
knd rheumatism prevailed much before the introduction of thorongh- 
Iraining, where open ditches and surface furrows were rife ; but since 
horough under-drainage has been introduced, and the ditches or main 
evels have been laid with conduits, and covered over, the inhabitants 
»f those regions are full as healthy as thoseon the dry mountain-side. In 
he former condition of the drainage, these regions were in the autumnal 
nonths often covered for some hours with a dense fog, whereas, in 
heir present condition, fog is never seen there when it does not generally 
)revail in other places. The profits to be derived by agriculturists from 
horough drainage will induce in due time its universal adoption; and 
here is no estimating the extent of the beneficial effects it will produce 
n the improvement of the general climate of the country, the effects of 
rhich will be equally felt in large towns and pofmlous districts, if not 
!oanteracted by imperfect drainage and sewerage, and by a filthy 
»ndition of the immediate locality of the towns themselves. 
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REPORT on the CONDITION tfihe TOWN ^KINGSTON. 

UPON-HULL. 

Br Jambs Smith. Esq.» of DBAMtTON. 



Houses, 8l3ff ; population, 41,130 ;* excess in number of desAi 
in 1841, 449; average age of all who died, 88 years; ofadnlta^ 
52 years 5 months ; proportion of deaths under 5 years to toUl 
deaths, 42*8 per cent 

The town of Hull is situated at the confluence of the rivera Hull and 
Humher in (he East Riding of Yorkshire. The site ia upon a nciriy 
flat surface of ground, a similar feature of surface extending for a disUoce 
of at least 10 miles to the eastward and north. The soil and autuQil 
are of a strong alluvial clay of considerahle depth, resting upon tin 
chalk formation. The general surface is about six feei above l^gfa 
water-mark of spring tides, the spring tides rising from low water lo 
a height of about 18 feet. 

The river H umber stretches along the west-by-south aide of tbt 
town, and the distance across to the opposite flat land of Lincolnshire 
is above a mile. The Hull is a small river, cominscfrom the flat counlrr 
in the rasiwRrd, and u|iproHclies the 11 umber towaids iis junction, 
ne»il\ at arisrht aiiffle, piihsiiig through the sonlhent secliTin of the tomi- 
The U umber falls into tlie open sea of the (ierniau Ocean about 16 
miles to the ea&iward. Tiie town is unsheltered from the winds on all 
bides. Hull is a seaport of considerable antiquity, and there are ei- 
tensive docks in the interior of the town from which there is a kickagt 
into the Humber. As in most old towns, the streets are somewlut 
irregular, crooked, and narrow. The houses in the principal streets ai« 
high, having in general from four to five flats. Many narrow alleys croa 
from one street to another through the blocks of building, and those 
generally enter from the streets through closely-covered ways. Many 
of these alleys lead to and in some cases through small courts in which 
better classes of people reside, such as the families of the masters of the 
smaller vessels, and the males of the larger; and it is remarkable that 
in those courts enclosed on all sides by large blocks of tall houses, and 
accessible only by long, narrow, and in must cases filthy alleys, yet, 
having a well-flagged surface, and being kept very clean by acrubl^ng 
and washing, the inhabitants are in general remarkably healthy and fivsh 
looking. It is very pleasing, after having passed through a long, narrow 
and filthy passage to find yourself all at once in a court of from SO 
to 40 feet square, or oblong, with a paved area washed aa clean as the 
deck of a ship. The doors and windows of the dwellings are all aa tidy 
as possible, and the windows have all clean muslin screens. In these lo- 
calities tiie ))eople are intelligent, cheerful, and civil. 

The principal streets have covered sewers of considerable dimensiotts 
under the middle of the way, which discharge into the Humber and the 
lliill. The tidal water flowing into the sewers causes considerable 

* This ia the amount of population in the Superintendent Re^cistrar'i district, 
which comprises nearly the whole of the town of Hull, and upon which the rats «f 
mortality is calculated. The Borough eontains 65,670 iuhabitaiiti. 
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BBlmeSoii to the free flow of the sewer water, promoting deposits of 
w ^r^ swr matter held in suspension ; but it has been arranged that 
«ter can be made to flow into some of the sewers from the docks with 
DDsideTable force at low water, and, this being regularly applied at 
■termls, those sewers are kept in good condition. 

Thit surface and sewerage water is in general conducted towards the 
tmmn in open channels, and these channels in most cases have a 
■idily flowing stream of dirty water and filth exhaling most offensive 
»d noiious gases. During high-water ot* spring tides the water 
lenrades the whole of the sewers and drives the foul air from the area 
»f the sewers into the atmosphere of (he streets through the open 
^Ily-holes which are placed at intervals to admit the water from the 
nrfaoe. These constant communications from the sewers to the surface 
if the streets, permitting a stream of unwholesome emanations from 
he putrid matter in the sewers tu flow into the atmosphere, which, 
nising with the air breathed by the inhabitants, greatly deteriorates 
heir general health. 

Ihe surfaces of the principal streets are paved with whinstone or 
granite blocks and with boulders, and are tolerably smooth and even, but 
itill there are inequalities and hollows from neglect of the sunken and 
.vom stones which hold pools uf wnter in wet weather. TJie foot-ways 
ire mostlv flairirt'd. itnd ere t<»lcrjiblv smooth. In nianv ot the streets, 
lowever, there ar« no loot-ways, and the open channels of the streets 
'Uii aloiijr by the mdIIs of the houses. Many of tlie (»1d cro^s streets are 
4rithou'. sewers or nnder-drainatr^' of any kind, the filthv water flowinir 
>r being too often ^t:ignunt in open ehainiels. In ninny of the more 
"eeently- formed streets there is neither sewerage, paving, nor macadam- 
sing of any sort ; the whole surface is broken and rough, retaining the 
ivater that falls from the clondp, which becomes putrid, and the 
inisance is in many cases greatly aggravated by the slop-water and 
11th thrown from the doors and windows of the houses. 

There are many vacant spaces of ground remaining to be built upon, 
irhich are lefl in a totally neglected state. The surface is in general 
ow, and full of hollows retaining water; and all sorts of rubbish and 
11th are from time to time thrown down promiscuously, without any 
-egard to evenness of snrface ; nor are any of these spaces under-drained, 
» that, from the tenacious nature of the soil, every drop of water is 
'etained upon the surface. The greatest nuisance to which Hull is subject 
s that arising from a great extent of open ditches which surround the 
own and cross through several sections of it, receiving the sewage water 
Vom many localities, and containing at all titnes a mass of fllth, decom- 
losing and emitting bad smells and noiious gases. These ditches 
lare hitherto been perpetuated in a great measure from the circumstance 
if the division of the site of the town into diflerent districts, and 
hese being under diflerent authorities as regards the drainage and 
>ewerage, one of the authorities refusing, to all the others, liberty to 
iany these channels for sewage through their territory, although it is 
Q the best direction for fall. Typhus fever and, in some cases, agrue 
ire more frequent in dwellings near the margin of those open sewers 
han anywhere else in the town. The drainage of the agricultural 
!Ountry on the north and east of Hull is but indiflerent. The great 
evels for carrying off* the collected surface-water are by no means well 



1 40 HuU^-Sjfdem of Memomff Befitte. 

•rnuiff^y and they are kept Id verj bad ctoditioii. Hie tkonmgk 
drainiige of the funeral siirfaoe for agricultural purposes has been as yet 
but very partially accomplished, and the consequence is that there ■ 
a very extensive exhalation during wet peiiods, and for some time 
aAer, which must be more or less hurtful to heahh. Such drainage 
is not of course immediately under the control of the town authorities, 
but they might use their influence in inducing the owners and oecn- 
piers to drain. The great benefits and profits, however, to be derived 
from thorough draining for agricultural purposes, are now becoming so 
generully known and appreciated that the parties for their own interest 
will most likely within a few years have the whole drained. 

Another very marked and extensive nuisance in the town of Hull 
arises from the accumulation of the dung and filth taken from the 
dwellings in the town which is mixed and assorted, and laid np in 
depdts within the precincts of the town. The dung thus laid up of^en 
remains there for some time in the hands of the muck-merckanis before 
being sent off to the farmers. Hull is known to be remarkable for 
having the greater part of the refuse and filth of the town carried off 
from the dwellings rt* gularly, with the exception of that which is kept 
in pri^-ate yards, each privy and ash-bin being cleaned every second 
day at furthest, and all except private ones twice a- week. Upwards of 
400 people, including: assistants, make their living by gathering muck 
from privies and ash-bins. Each muck-gatherer has an assistant, and 
in some instances a couple of boys: they go with a cart drawn by a 
small horse or donkey. The cart proceeds along the street stopping 
at the entrances to alleys and courts the dung-gatherer with his 
assistants having a basket or bucket into which they put the ashes, 
vegetables, and other refuse, and the night-soil which they take from 
small ash-bins, most commonly situated under a privy-seat, so that the 
urine and the moisture of the night-soil are absorbed by the ashes, 
and the whole becomes a mass of good consistency, the moisture pre- 
venting; the ashes from blowing away, whilst the ashes prevent the 
moisture fn)m running. These bins in general have a bottom of flag 
or smooth firm earth, so that with a broad shovel the whole of the 
matter is easily cleaned up: the bucket is then carried to the cart and 
emptied into it, and another filling is gone for. The time during which 
the mnck-gatherers are permitted to work is from five in the morning 
till eight; and during that time they carry, on an average, 230 buckets, 
150 filling a cart, making 10 cvi't. of muck. This each carries to his 
private yard, generally situated in the outskirts of the town, though 
sometimes in the interior. There the muck-gatherer assorts and mixes 
the dung to suit his customers, and disposes of it as soon as he can to 
some furnier or to some large muck-merchant or agent, who ships it 
for Lincolnshire or for some other farming district to which it can be 
water-btirne. Tiie price got for the prepared dung is about 3s, per ton, 
which affords the gatherer about 14.r. per week, after paying for his 
assistants and horse. Taking the wages of the muck- gatherers with the 
wages of the assistants, and the cost of carting, &c. at 12f. per week 
for 400, there will appear a weekly cost of 240/., being annually 
12,480/. In some cases, by agreement with the householders the 
soil is permitted to remain for two or three weeks. A very low grade 
of muck-gatherers called ^'snatchers'* go about during the night or 
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•t Tery early hours and carry ofT occasionally such as has been left 
mr. Thus a corrective is kept up to push the reg^ular muck-gatherers 
to do their duty. 

The general taking awayof the ashes, privy-matter, and house-refuse 
frequently diminishes in a considerable degree the amount of filth and 
decaying matter usually found in every corner of large towns; still in 
many parts of Hull are to be found some very filthy courts and alleys. 

Most of the slaughtering-houses are in the midst of the town, in a 
long narrow alley passino: from the main street to a parallel street at a 
eonsiderable distance. Those slaughtering-places are very confined, 
and generally have a muck-yurd attached, which is filled with the 
oSal, dung, and blood, taken from the animals, and most offensive 
effluvia are constantly flowing from the putrifying masses; the bloody 
matter, moreover, flows in streams along the open channels towards 
the covered sewers in the streets. Cows and pigs are kept in many 
places* 

The scavenging of the streets is under the superintendence of the 
Surveyor to the Myton Commissioners, and the Surveyor to the Scul- 
coals Commissioners, and is upon the whole done well to the usual 
extent in such towns, but is far from reaching that state of cleanliness 
which is attainable and which is essential for the health and comfort of 
the inhabitants. 

The police force in Hull is in a very effloient state ; but they have 
no power to enforce the removal of many of the nuisances, and there is, 
in consequence, no thorough supervision of such matters by the police. 

Most of the houses occupied by the lower classes in Hull are of the 
same description as those similarly occupied in uU old towns, namely, 
the houses not occupied by a higher class in former times, with some 
modern erections built in some vacant spaces previously occupied. 
In the arrangement of these, little attention lias been paid to the health 
and comfort of the inhabitants. There are no cellar dwellings in Hull, 
the rise of the tide so near to the level of the general surface of the 
streets preventing their adoption. 

A better class of cottages have of late been erected in some places in 
which more attention has been paid to the important points. The most 
recent and most improved are let off in oblong courts open at one end to 
the street and generally closed at the other by a wall, and in some cases a 
dwelling. These courts are from IS to 20 feet wide, well flagged on 
the surface with a fall towards the centre, where there is a covered 
sewer to receive all the surface and slop-wattT through openings grated 
over, or covered with a stone perforated with many small holes. A 
row of stand-pipes for supplying water is arranged along the middle 
of the court. No carts are permitted to come into these courts. The 
dwellings are arranged on each side, have a living-room below of 
from 14 to 15 feet square, with a little scullery in one corner at the 
back, and a very small back court in which there is a privy fitted to 
receive the ashes, &c., which are removed daily by the muck- 
gatherers : up-stairs are two small bed-rooms. Those houses are 
occupied by artisans and the better class of labourers. The buildings 
are of brick with slated roofs : the floors of the living-rooms are 
flagged, and there are no under- cellars. Some houses of the better 
class lately built have close sewers from each dwelling communicating 
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with a main sewer, but still having to di8cliai|;e the water from the 
main sewer into one of the open ditches formerly mentioned. Tbere is s 
lack of fall, and the filth is accumulating fast in the sewers without aaj 
means of clearing it out by water. The sewers will have to be openefl, 
and the mud must be taken out with buckets at great expense, and with 
much annoyance to the neighbourhood during the operation. I wss 
informed hy medical men, that fever frequently followed in the neigh* 
bourhood the opening of such sewers. 

The prison situated in Sculcoats was most unhealthy until a proper 
sewerage was introduced, and trapped water-closets were adopted : now 
fevers are of rare occurrence. 

The schools, of which there are several, seemed very well conducted, 
and are generally ventilated to a considerable extent, though not w 
Sculpletely as is desirable ; at one poor*house schnol in the parish of 
comcnats, 1 found the rooms low and ill ventilated, the play-courts for 
the children undraimd and full of water, and the privies in a verjBllfaj 
state ; and I learned that the boys were obliged to clean them out occa- 
sionally. There was evidently a great want oi' supervision. 

The supply of water is deficient; but an Act has just been abtaiacd 
for procuring a greater supply : much contention has existed between two 
parties in the attaining d* the Act, the one contending for having the 
water from one source and the other from another. It is now believed 
by persons competent to judge that the source whence the water is 
being procured will afford water of a good quality, and there will be no 
difficulty in carrying the water into every house, and in keeping a con- 
stant supply at high pressure. 

The evils arising from want of powers and from Uie want of a foU 
and steady exercise of the existing powers, are obvious in Hull, ss 
in other places; and the multiplication of surveyors and other officers 
causes trouble iu carrying on the ordinary business, as well as is 
preventing improvements; and the expense ishigh, whilst the service b 
ineflicient 

Connected with Hull there is an instance of the practicability and of 
the advantages of consolidating the collt ction of rates, as given in the 
evidence of Mr. Fox, printed in the First Report. 

There are public subscription-baths in Hull, which are much f^^ 
quented by the midtlle classef? ; and also, on Saturdays and Sundays, to 
a considerable extent bv the lower classes. 

Large cotton works were erected in Hull some years ago, which 
give employment to a portion of the young populatiun, and especially 
to females of all age». The works seemed well regulated, and are 
heated and ventilated in the usual uiauner followed in cotton factoriesi 
but by no means so complete in this respect as is desirable. 

A few rows of cottages have been built at a little distance for the ac- 
commodation of a portion of the people. These cottages are not very 
u-ell arranged, and are very untidily kept with the exception of a fsw 
(lwellin{r<. The ash-pits and privies are too much intermixed with the 
dwellings. The situation low, and damp, and badly drained. 

Hull, upon the whole, as a seaport town, is respectable as to cleanli- 
ness, yet far from the desirable standard. 
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REPORT on the CONDITION of the TOWN of HUDDERS- 

FIELD. 

By James Smith, Esq., of Deanston. 



Houses, 4873 ; population, 24,000 ; Ixcess in number oF deaths 
in 1841, 266; average an^ of all who died, 27 years 3 months; 
averag-ea^e of adults who died, 52 years 5 nionths ; proportion 
of in^nt deaths under 5 years to total deaths, 40*3 per cent. 

Tbb town of Huddersfield, in the West Riding of Yorkshire, is situated 
on a bank of land, rir;ing from the valley of the river Colne : only a 
amall portion of the town reaches so low as the river. The middle of 
.the town is about 150 feet above the level of the river; the upper part 
about 200 f^t. The aspect is towards the south and west. The sur- 
rounding country consists of valleys and rising grounds ; and on the east 
and nortli-east, the surface rises rapidly to a considerable altitude above 
4he town. The rocky formation is chiefly gritstone and freestone, of the 
eoal formation, covered, in some places, to a considerable depth, with a 
bed of tenacious clay ; so that, so far as regards the drainag^e of the 
general surface, it may he considered impervious. The surface of the 
furroonding country is in an undrained condition, at all events not 
thoronghly drained, and therefore may be considered to retain upon 
the surface much of the water falling in the shape of rain, thereby 
causing chilling exhalations and fogs : nevertheless, from the sloping 
nature of the surface, the bulk of the water flows rapidly off, whilst the 
prevailing and mo^t salubrious winds are freely admitted, and thereby, 
to far, the situation of the town is favourable to a healthy condition of 
the inhabitants. 

This town is peculiarly situated, as regards some parts of its local 
government. The whole of the land on which the town stands be- 
longed to the late Sir John Ramsden, and now belongs to his son, a 
minor ; under the guardianship of trustees appointed by his father, the 
whole power of arranging the streets of the town is retained for the pro- 
prietor. The late Sir John Ramsden did much for the ample width 
and proper arrangement of the streets; and, upon the whole, they are 
well arranged, of am|)le width, well paved, or macadamized. The \ 
main sewerage has been attended to. At the time of the cholera, the i 
-trustees agreed with the inhabitants that a sewer should be provided /' 
in every street; but owing to some misunderstanding betwixt the f 
parties and the Board of Surveyors, the plan was not carried out / 

The greater part of the town is of recent origin, and almost the whole 
of the houses have been erected on the sufferance of the lord of the 
manor, and without any agreement or lease, the parties building rely- 
ing upon the honour of the family of the superior. In a few instances, 
proprietors of house property have had their premises taken possession 
of by Sir John Ramsden, for purposes of local improvement ; bat, in 
every case, a fair equivalent has been paid. Such want of tenure facili- 
tates the progress of improvement, when under the care of a wise, enter 
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prising, aad honourable proprietor, but is liable lo many objections, 
and could not be maiutained in large communities. The mauagenent 
of (lie aflTaire of the commuiiity of Huddersfield is committed lo a Board 
of Guardians and a Board of Surveyors, elected by the rate-payers. 

There are in Huddersfield many unpaved streets, many without 
sewers, and a considerable extent of damp and filth in the streets, courts, 
and alleys ; and, in such localities, fevers, and a lower tone of genenl 
health prevail. 

The private courts are considered to be beyond the jurisdiction of the 
authoriiies, and the cognizance of the police; and, although in many 
places crowded with pigsties, fihhy and extensive dunghills, and open 
privies, they are permitted to remain a nuisance to the neighbourhood, 
an<l excessively injurious to the health and comfort of tlie inhabitants 
themselves ; and, although each individual complains of the nuisance 
caused by his neighbour, he refuses to remove the nuisance caused by 
himself. Efforts are now making by the Board of Surveyors to ex- 
tend the sewerage, and what is going forward is well executed, struc- 
turally ; but, from the want of sufficient fall in some o( the cross streets, 
there will be a tendency to sludge up with mud ; and no means are 
provided for directing, from time to time, a sufficient current of water 
through the sewers to clear them ouL The sewers are here deeply 
laid, and are cut partly in the rock, partly in stiff clay. The depth has 
had great effect in laying dry some low-set houses and cellar-dwellinn^s, 
at a considerable distance from the drains, which were formerly either 
damp or subject to flowings of water over their floors. Tins shows 
the great efficiency of deep under-draining in rendering dry the sites of 
houses. 

The streets and roads of Huddersfield that are fully formed are 
paveii with gritstone blocks, and in many placesare macadamized ; and 
the streets, especially the paved streets, are well kept on the surface, as 
to smouthncss and cleansing. A system of washing would suit well 
on the streets of Huddersfield, from their smoothness, and from having 
a considerable declivity. 

Some experiments were made by attaching a hose-pipe to one of tlie 
service pipes at a tire plug, and jetting it upon the street, and over the 
front of a buildinir, (the George Inn): the front of the inn was well 
cleansed from top to bottom, in about 15 minutes, and the streets and 
pavement, to a considerable extent, were well cleansed in an equal 
period of time. The expenditure of water was not ascertained, but 
from experiments made elsewhere, as to the quantities discharged in a 
given time, and with a given pressure, through a nozzle of an equal dia- 
meter, it was estimated that 80 gallons were discharged per minute, or 
1200 gallons each quarter of an hour. 1*200 gallons would cost 
about 4c/, and allow 2^. for labour; the cost of washing the front woukl 
be 6d. Taking again 1000 yards of streets cleansed from one point in 
15 minutes, the cost would l>e 6</., that is including establishment 
charges and everything. Uitder ordinary circumstances, a common 
scavenger will sweep over 1000 yards per day, at a wage of Is, 6<f. 
Taking into^vicw the more thorough cleansing by water, it will be seen 
that streets regularly cleansed by water would not be more dirty at the 
period for cleansing than streets being swept are at the moment each 



Leeds, 145 

sweeping has been just completed. The thorough cleansing effected by 
water would diminish in an immense degree the continued exhalations 
of. «lainp from the surface of the streets, after a period of rain, and 
wonkl cause a great saving to the inhabitants, by the diminution of the 
quantity of mud carried into their dwellings by the feet of pemons 
going in from the streets. In dry periods, the quantity of flying dust 
would be greatly diminished, and the expense of the ordinary watering 
of streets would be wholly saved. 

At the Hudderefield Infirmary, I found a marked instance of the in* 
floeace of bad sewerage in promoting fevers. A new house had been 
built some years ago for the infirmary : every pains were taken in the 
structure to provide for ventilation ; but the drainage was executed much 
on the usual plan : sewers were carried under the passages of the low 
flat, to receive the water from the water-closets, from the scullery, and 
ifom the baths, and the slop-closets of the upper floors. A drain was 
carried from the building at the back, towards the front, passing round 
one end of the building, and going along a lawn in front, to a sewer in 
a street about ^ to 70 yards distant. The structure of the drain was of 
the usual style of dry stone building for drains, without cement, and of 
course pervious to water and air. The sewer water was thereby per- 
nailted to pervade, to some extent, the adjoining soil, and the g^s ge- 
nerated by the decaying matter in the drain, passed through the soil into 
the atmosphere, so that bad smells were continually felt in the house, 
and in tlie open air, all along the line of the drain ; and fever was 
seldom absent from the house. After some time, it occurred to the 
medical attendant that the effluvia from the drain must be the cause of the 
continued fever, and of a difficulty found in the cure of surgical cases. 
There k)eing some old coal workings under the site of the building, it 
was suggested to make an opening into the workings, and to discharge 
the sewer water into them. This was accomplished, the bad smells 
were no more felt, and the fever ceased to prevail, whilst surgical cases 
proceeded generally in a satisfactory manner. 



REPORT on the CONDITION of the TOWN of LEEDS. 
Bt James Smith, ^sq., of Deanbton. 



Houses. 33,902 ; population, 168,000 ; deaths, 2*7 per cent ; ex- 
cees in number of deaths in 1841, 1169; average age of all who 
died, 23 years 4 mouths; of adults, 51 years 1 month; propor- 
tion of infant deaths under 5 years to total deaths, 46*9 per cent. 

Tbs town of Leeds is situated on the right and left banks of the 
ri¥er Aire, a navigable river in the West Riding of Yorkshire. The 
town lies chiefly on a slope of considerable acclivity, running towards the 
south-east from the margin of the river. The substrata of the site of this 
part of the town are of the coal measures, and the surface covering is a 
tenacious clay of several feet iu depth, the rock coming near the surface 
in some places. The general character of the subsoil is retentive. On 
the opposite side of the river, stretching towards the west, there is an 
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fitciwiveflmt,oii which a ooniiderable extent of buildings hai in late 
tirnr* been erected, end the chief extension of the town is now taking 
place in that direction. Here are the Holbeck and Hunslet districts. 
Tliis fist is traversed by two brooks (the Holbeck and Hunslel), which 
form the natural main sewers of the district : in these the flow of 
wster is, however, retarded by various artificial obstructions which cause 
frequent overflowings of the ground, and at all times retain masses of 
putrescent matter in the channels of the brooks. The natural flow of 
the river Aire is obs*tructed by weirs placed across for navigation and 
mill purposes ; the consequence of which is, that the water of the river 
fo kept very much in still pools, and the lower streets, and houses on 
the margin are flooded occasionally. Some water-courses for mill pur- 
poses, culk*d ** the Calls ** pass along a considerable distance near ths 
margin of the river, causing flood ings and damp. The obstructions 
in the river have also the e fleet of overflowing the outlets of the Holbeck 
and Hunslet brooks, and consequently the whole natural drainage, and 
the sewerage flowing into these brooks, is obstructed. In some placet 
the banks of those brooks have been raised above the level of the ad- 
Joining general surface, causing damp and preventing a proper sewerage. 
In a district so flat and eitensive as this, there are no means of obtaining 
a perfect drainage and sewerage without a main level brought from • 
fewer point of the river. 

The general arrangement of the streets and alleys of Leeds is in 
the older parts very much as in all old towns, somewhat irregular and 
narrow; but, foitunately for Lieeds, the main street is of am^e width, 
arising, as I was told, from a practice of the olden time, of having 
gardens in front of the houses, the area of which has in later timet 
been added to the street. The streets running parallel to the river 
are, however, narrow, crooked, and irregular. Streets more recently 
-^rmed are more ample in width, and there are many very cheerful open 
streets where the better classes reside. The lower classes here, as 
elsewhere, inhabit the less comfortable and less healthy kicalities along 
both sides of the Addle Beck, a stream which intersects the eastern 
division of the town, and which is obstructed by many weirs and 
bridges of limited openings, and by the encroachment of buikiings on 
its bed. A great number of dye-bouses and other manufactories are 
erected on the margin, and interspersed with these are a number of dwell- 
inn:s which, from the damp and the pestilential effluvia arising from the 
decaying matter in the bottom of the Beck, combined with the smoke 
and fumes arising from the various works, are most unhealthy. But 
by far the most unhealthy localities of Leeds are close squares of 
houses, or yards, as they are called, which have been erected for the 
accommodation of workin^r people. Some of those, though situated in 
comparatively high ground, are airless from the enclosed structure, and 
being wholly unprovided with any form of under-dratnage, or conve- 
nience, or armugemeiits for cleansing, are one mass of damp and filth. 
In some instances i £mnd cellars, or under-rooms, with from two to six 
inches of water standing over the floors, and putrid from its stagnation 
in one case, from receiving the soakage of the slop-water standing in 
pools in the street adjoining. The ashes, garbage, and filth of all kinds are 
thrown from the doors and windows of the k»uses upon the surface of 
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the ttreeis mod courts ; and in some cases, where a frallery of entrance 
hms been erected for the inhabitants of the second 6oor, the whole of 
the slops and fihh are thrown over the gallery in front of the houses 
hencath; and as the ground is oflen sloping towards the doors of the 
lower dwellings, they are inundated with water and filth, and the poor in- 
habitants are placed in a miserable and unhealthy condition. The privies, 
as usual in such situations, are few in proportion to the number of in* 
habitants. They are open to view both in front and rear, are invariably 
in a filthy condition, and often remain without the removal of any portion 
of the filth for six montha The feelings of the people are blunted to all 
seeming decency ; and from the constantly contaminated state of the 
atmosphere, a vast amount of ill health prevails, leading to listlessness, 
and inducing a desire for spirits and opiates; the combined influence 
of the whole condition causing much loss of time, increasing poverty, 
and terminating the existence of many in premature death. Mr. Baker, 
a medical practitioner of Leeds, and for many years one of the council, 
published a few years ago a treatise on the Vital Statistics of Leeds, 
going very fully into this subject, and he has demonstrated very clearly 
and undeniably, from facts observed during a long residence, the evil 
effects of bad ventilation, bad drainage, and deficient supplies of water. 

Many of the streets, alleys, and courts are unpaved, and some paved 
in a very imperfect manner. They are full of ruts and hollows holding 
water and filth. All vacant spaces of building-ground are left undrained 
and unenclosed, and with uneven surfaces ; and in many cases the slop- 
water from the neighbouring dwellings drains into them, creating exten- 
sive ponds of filthy water. All sorts of rubbish and filth are thrown 
upon these vacant spaces, and they become a wide field of deleterious 
emanations. Pigsties are frequently erected upon them, and they are 
nsed as depots for dung by the muck-gatherers. No cognizance is taken 
of their condition by the police. 

In the Holbeck and Hnnslet districts the streets have been laid off 
without reference to the best lines for drainage, and no systematic plan 
of drainage has been arranged. The river and the brooks overflow 
many portions of this district in rainy periods; and even in dry seasons 
the drainage is so imperfect as to leave stagnant pools of water iu many 
of the streets and courts ; and the houses having in general been set 
down without reference to any fixed levels, the lower floors of many are 
as far under the surface of the ground as to be continually damp. The 
grreater number of the streets are unpaved, and consequently of uneven 
furfisce, full of rots and hollows holding water ; and as from the want 
of proper sewerage there are no house-drains, the slops and refuse firom 
the houses are thrown upon the surface of the streets, which are in many 
places thereby raised some feet above the original level. All over this 
district the dunghills, ash-pits, and privies have been set down withoat 
any order, in some places encroaching upon the streets ; and in the courlf, 
the filth often covering almost the whole area. 

The slaughter-houses at Leeds, as elsewhere, are a source of nuitanot. 
There is a want of drainagre, want of water, and want of efficient regula- 
tions for cleansing. 

The main sewerage of the town is imperfect. Tb^re are aewers in a 
lew of the principal streets, but in the greater number of streets and 
alleys there is no provision whatever for drainage orieweragpe. The main 
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•ewcTi mra dcfcclive in pontioo mnd defective in structure ; they discharge 
either iuto the river or into the Addle Beck. The wmter is ofleu set beck 
into the sewers by floods ; and the gross matter in the water, sinkiaf 
and slud^ng by the sides of the river, forms sources of much annoyanoe, 
and contaminates the atmosphere. Immediately after the passing of 
the late Improvement Act for Leeds, steps were taken by the Mayor 
and Council for having a g^exal survey made relative to the sewerage, 
which was ably executed by Captain Vetch of the Royal Elngincers; 
and a plan was furnished by him of a supenor character, providing for 
the complete sewerage of all the streets, alleys, and courts, and carrying 
the main sewer clear of the river. Provision was made for carrying the 
accumulated water into a main covered sewer to a distance from the 
town, where it was proposed to prepare it for agricultural purposes. 
An attempt was mode to execute a part of this plan under the resident 
surveyor, who at the start committed a blunder amounting to two feet in 
the level of the first sewer he attempted, which caused an eatenrive stag- 
nation of the water. The council of the borough, under whom he acted, 
became slarmed at the want of success, and stopped further procedure. 
Sometime after, with a new council, a proposal was made to follow out 
Captain Vetch's plan. I was present on one occasion for nearly six hours 
listening to a debate on this important subject, and much was said to 
satisfy me that such Court acting alone was most incompetent forjudging 
and determining on such matters. The diief theme of the speakers, in 
opposition to the adoption of the plan of Captain Vetch, related to 
what they very erroneously supposed to be the means of saving tlie 
pockets of the rate-payers, with very little regard to sanatory results. 
The mover and seconder were the only parties who supported the motiou 
for adopting Captain Vetch's plans. A counter motiou was made and 
carried to consider a plan by their own surveyor, which plan was 
more calculated to save outlay than to insure efficiency. The main 
sewers by this plan were intended to discharge their waters into the 
river at several points as heretofore, thereby continuing the pollution 
and losing the benefit of the sewer- water for agricultural purposes. 
The application of sewer-water for agricultural purposes being in some 
degree a new subject, new at all events to the councillors of Leeds, their 
inattention to that point is less to be wondered at ; but the complete 
sewerage of the streets and alleys, and carrying the discharging point 
of the main sewer to a distance from the town, are points which almost 
all can judge of and appreciate. A careful economy in the expenditure 
of public money is most necessary ; but health and capacity for labour, 
and even the comforts of a large labouring community, are now proved 
to be means to the production of wealth; therefore even to adopt 
inferior and incomplete plans for public works is a miserably narrow- 
sighted and false economy indeed, whilst it inflicts on the poorer 
classes an amount of suffering and misery not to be estimated in poundb, 
shillings, and pence. Those who, from whatever motive, obstruct the 
progress of such improvements as tend to the advancement of the 
moral and physical condition of their fiellow men, incur a heavy respmi- 
sibility of the waste of life as well as of money. 

The recent Improvement Act for the town of Leeds has been drawn 
with a greater desire to improve the condition of the working classeSf 
and the irenend health and comfort of the inhabitants of all classes, than 
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has been shown in any other Improvement Act which has come under 
my notice, and the details are more founded upon right principles, 
and more minutely given than has hitherto been done ; stiil there is a 
want of completeness. But it matters not how ample the powers con- 
firmed by an Act of Parliament may be, or how complete and perfect 
soever the detail, if the executive be not so arranged as to be effective 
in carrying out the law. This can only be attained by a board of limited 
number, rendered independent of immediate popular clamour, though 
amenable to public opinion, well officered, and under some general 
supervision and control, as well to urge as to restrain, and whose intelli- 
gence shall, from constant and extensive experience, be ripening with 
the advancement of the general improvement of the age. 

The benevolent institutions of J^eds, for the amelioration of the suffer- 
ings of the poor and unfortunate, are numerous and well conducted ; but 
as in disease, and poverty and wretchedness, as in all evils, prevention is 
of more importance than amelioration or cure, so should the efforts of the 
intelligent, the benevolent, the rich, and the powerful of a community, be 
directed to the root of the evil. Remove all apparent physical causes 
of ill health and discomfort — remove the moral pest, ignorance, by 
giving timely and complete education in that simple class of substan- 
tial and practical learning which is best fitted for the working classes, 
and promote as far as possible a frequent and kindly intercourse by 
the middle and higher classes, with the bulk of the working people. 
Go into their streets, and their alleys, and their courts; form a per- 
sonal acquaintance with them ; notice their little excellencies, gently 
reprove their rudenesses; magnetise them, if I may so speak, with the 
contact of a better class of manners ; engage their sympathies ; let them 
know that a gentleman has softer and kindlier attributes than those of 
the necessarily stern magistrate, strict master, and driving manufacturer. 
You may in the outset meet with some disagreeable individuals, some 
taunts, some insolence, — ^but persevere ; and as your intercourse in- 
creases, you will soften down all jealousy, refine all rudeness, and gain 
the confidence and affection of the many. I may state that, when the 
object of my investigations was understood, I was well received by the 
inhabitants, and so will all be who go with the like errand. 

Until, however, the localities of the abodes of the working classes 
are rendered more approachable to the higher classes of their fellow citi- 
lens by the removal of the many disgusting objects of sight and smell 
which abound in every quarter, it is in vain to expect that any useful 
Intercourse can be maintained. I learned that a few clergymen and 
missionaries, and occasionally some benevolent females of the middle 
classes, made transient visits to the abodes of the sick and the wretched ; 
but I could not find that any general intercourse was anywhere main- 
tained, or that any heed was given by those benevolent visitors to any 
attempt at the amendment oi the deplorable association of filth and 
malaria in which the poor people were left. It seems that they in- 
variably rushed firom the disagreeable and disgusting locality as soon as 
their labours of charity were completed. The removal of the surround- 
ing disorder they 4^emed as not in their province ; though in reality 
even the evils they came to mitigate might, in a great measure, have been 
prevented by a timely attention to the removal of the primary causes. 
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REPORT «• th€ CONDITION of the TOWN of BRADFORD 

Bt JkuwM Smith, Eiq^ op Dk^mmton. 



Houses, 7,246; population, 132,164; deaths, 2*4 per cent.; 
excess in number of deaths in 1S41, 696 ; averag:e age of death, 
20 year^ 8 months ; of adults, 50 years 7 months ; proportion 
of deaths of infants under 5 years to total deaths, 50 '8 per cent. 

The town of Bradford is situated in an irregular valley in the West 
Riding of Yorkshire. A stream, called Bradford Brook, interseeU the 
town, and» from obstructions to the free flow of the water in its natursl 
channel, by the erection of milMams and the encroachment of houses, 
it frequently ovei flows the lower part of the town, causing much havoc 
in the cellars and lower floors of shops and dweilinf(s. There is sufli- 
cient fall for the natural drainage if it was not so obstructed. The prin- 
cipul part of the town stands on a steep hill-side, running towards the 
east The extent, upon a level with the margin of the brook, is long 
but narrow. On the west the town rises also upon a hill-side of consi- 
derable steepness. The main streets are narrow and conflned, and riw 
towards the summits on both sides. Some of the smaller cross streets 
are extremely steep, so that in many places the moisture from the 
dungsteads of the upper houses drains into the cellars of the houses 
beneath. 

In one street, where some houses of a better class have been built, 
the one rising above the other on the steep, the drainage of the upper 
houses falling in upon those below, causes constant ill health Co the in- 
habitants, and fever is seldom absent from the locality. Near this 
locality, in a low cellar, I found a wool-comber, with his family. He 
told me he had formerly lived on the heights, in a dry situation, where 
he and his family enjoyed a fair share of good health ; but that since 
they came to live in the cellar, they have been visited with much sick*' 
ness. He said he had come to that house for cheapness of rent; and 
I was al)le to show him, by reckoning up all the loss of wages from the 
sickness of himself and family, which he detailed to me, that he was 
a loser to a greater amount than the whole rent of the healthy house be 
had formerly occupied. He said he saw the force of what I said, and 
declared that he would look out for a iiouse better situated. One 
beneficial effect of giving the people greater intelligence, by a more 
complete and proper education, would be to enable them to appreciate 
the importance of placing themselves, as far as possible, in localiiiet 
favourable to health. 

The general state of the surface of the streets of Bradford ia respect- 
able, but in most of the inferior and cross streets chiefly inhabited by 
the working classes, the condition is quite otherwise. Few of thiiae are 
paved at all ; none of them properly. In some streets a piece of paving 
18 laid half across the street, opposite one man's tenement, whilM 
his opposite neighbour contents himself with a f^liglit covering of aoft 
engine ashes through which the native clay of the subsoil ia secu pith 
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tiudingy with unequal lurface, and pools of slop-water and filth ana 
▼istble all over the surface. The dung-heaps are found ia several 
placea in the streets, and open privies are seen in many directions. 
Larnre swill-tubs are placed in various places by pig-feeders for collect- 
log the refuse from the families, for which they pay in some cases from 
la. to 2d, per week. 

The main sewerage of the town has been very defective^ but aoma 
movement has been made of late in executing some sewers in better form 
in some of the principal streets. The chief sewerage, if^ewerage it can 
be called, of the inferior streets and of the courts, is in open channels, and 
from the rough and unequal surface of the streets, the flow is tardy, and 
the whole soil is saturated with sewage water. The main sewers are die* 
charged either into the lirook or into the terminus or basin of a canal which 
runs into tlie lower part of the town. The water of this basin is often io 
charged with decaying matter, that in hot weather bubbles of sulphuretted 
hydrogen are continually rising to the surface; and so much is the 
atmosphere loaded with that gas, that watcli-cases and other materiala 
of silver become black in the pockets of the workmen employed near the 
canal. The stench is sometimes very strong, and fevers prevail much 
all around. Taking the general condition of Bradford, I am obliged 
to pronounce it to be the most filthy town I visited ; and I could 
see no symptoms of any improvement in the more recent arrangemenia 
for the abodes of the working classes. The scavenging of Uui 
streets is but indifferently done, and a depot for receiving the ecaveng* 
ing of the streets and other filth has been established in the very 
rear of the Court House where the authorities meet 

The chief slaughter-house is in the middle of the town, and forma 
a most decided nuisance to its immediate neighbourhood. The sewer^ 
age ia defective, and the supply of water for cleansing most defi* 
cient. 

The supply of water for the inhabitants is very limited ; but an Ant 
has just been obtained by a joint stock company for procuring a 
better supply. At present a great part of the town is supplied by waters 
carriers, who bring the water u|)on carts and upon donkeys, and chargie 
a halfpenny for three gallons, which is most expensive, especially to 
the poor inhabitants, and forces an economy in the use of this most 
important element highly injurious to health, cleanliness, and comfort. 
In the lower part of the town I found a butcher using water from 
a well freely in his premises, the effect of which was, that all disagree* 
able smell was removed ; and the facility and quickness with whkbbt 
cleansed the whole of his place and the flagged pavement in the street 
in front of his premises attracted my special attention. I estimated 
from his operations that a street, 60 feet wide and one mile long, could 
be thoroughly washed for 7#., including cost of water, charged atavcb 
price as it can be furnished for almost everywhere. 

Mr. Clough, town clerk and clerk to the Commissioneraof Ilighwaya* 
who takes charge of the streets and sewerage, has given in a very 
excellent paper on these subjects, and shows clearly the want of n 
proper system of managemenL Mr. Clough'a report will be found in tbo 
Appendix. 

The schools iu Bradford are in general well conducted, and iqjhnw 
cases the school-rooms are well ventih&ted: upon tb« whole, ibtsm 
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teemed too limited an extent of sdiool aceommodation for ro large a 

GommuDity. 

More has been done in Bradford towards the diminntion of the 
smoke nuisance than in any other town which I have visited. Most 
of the eitensive manufacturers have applied some one of the many plans 
for consuming the smoke of their steam-boiler furnaces within the 
last three years; and I was informed that at one time the whole of the 
plunr. worked with more or less beneficial effect; but at the time 
1 visited Bradfosd Uie greater number were out of order, some from one 
cause and some from another, and volumes of dense smoke were seeo 
pouring out all over the town. On inquiry, I found that some of the 
apparatus were rendered ineffective by the breaking of a connecting 
wire, and some by warping of the iron plates from extraordinary heat; 
whilst all admitted that their respective furnaces worked well for raising 
steam by all the different plans, and that there was an undoubted saving 
of fuel Yrom the use of the smoke-burning apparatus varying from 
5 to 20 per cent. ; but that from ignorance, carelessness, and some dis- 
like on the part of the men employed as stokers, — from some small 
failures in the apparatus which there was little care to remedy ^ — ^from 
the want of some practical method of proving the neglect by technict'l 
evidence so as to bring the defaulters to punishment, — from the want 
of proper police arrangements and authoritative provision by officers 
responsible for taking measures for the pnitection of the public* not- 
withstanding the actual and undoubted general saving of fuel by the 
manufacturers by a better composition which diminished the smoke, the 
regular working of the apparatus was not generally effected ; and that 
which was proved to be practical and beneficial was lefl unregarded. 
In the course of the examination of these places, and under my personal 
communication with the manufacturers, it whs too frequently observable 
that many of them appeared to consider that it was not enough to prove 
that they did not lose money by the better consumption of their fuel 
and the consequent diminution of the smoke, or that they had some 
small amount of gain; many appeared to think that it must be 
shown that the gain wns so large as to make it ** worth the while ** 
in their own estimation to be at the trouble of the change ; no 
account being taken of the inconvenience and loss to which they 
subjected their neighbours or the surrounding population by the soot 
which they spread about them. As an instance of the difference between 
a smoky and a comparatively clear town, I may mention that a thrifty 
man at Hull, who had lived at Leeds, which suffers very severely fnmi 
the excess of smoke, stated that he found he required one-third 
more ofwashing at Leeds than at Hull to keep his linen equally clean. 
Similar household observations have been made by persons who have 
resided in the neighbourhoods ofill-regulated furnaces and in towns com- 
paratively free from them. There was expressed generally a belief that 
until some authoritative supervision shall be established, there can be no 
practical improvement obtained. Tna town of such extent as Bradford, 
the immediate supervision might be placed in the hands of the police of 
the place, or, in the event of there being no police, in the hands of one 
or more special oflicers appointed for the purpose. As to a practical 
method of ascertaining the amount of smoke, several have been 
•tiggested. The only practicable mode of ascertaining the degree of 
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Cx lamAng whidi I lia?e yet met with is (hat of having the repre- 
ioQ of Tmrious degrees of shade printed in a book .from a copper 
Phi or lithographic atone, and these being numbered, each policeman 
•ther watcher to have one of the books in his pocket; and 
ktag ii out when he sees smoke issuing improperly, he could at once 
MB the number nearest the appearance of the smoke, and could give 
ttoica aecordingly. It matters not what laws are enacted to cure 
lior wg other evil, unless a practical mode of detecting trans|rres- 
iM be adopted, and arrangements be made and persevered in for a 
feMaot vigilance, with an interest for detection given to the officers, 
il with a steady supervision over the whole. The police officers of a 
ira am the best agents for observini^ and informing; and in peculiar 
talitim^ and under peculiar circumstances, local observers could be 
Ipamtedt with a small weekly allowance over and above (he premium 
vdeleetioD. 

Hie factories for the worsted manufacture chiefly, seemed well regu- 
ImL and the children are healthy-looking. The wool-combing is ad- 
ittcd to be a very unhealthy employment. The wool-combers assort 
• wool chiefly in an apartment of their own dwelling. The work is 
me Ofcr a fire of charcoal, which sends forth volumes of carbonic acid 
% and the work-people are obliged to keep their windows open in all 
mthcra to prevent, or to mitigate, (he evil effects of the gas. They 
I roasted to perspiration on one side, and haveoAen a current of cold 
r rushing upon them from the window. They look pale and cada- 
RNis, and are short-lived, few reaching 50 years of age. Their 
mtiog employment and exposure to the carbonic acid gas gives them 
lesire for spirits and opiates, and it is ])robabIe that the frequent 
e use of these may have some considerable share in shortening their 
CB. In some instances, where they have been brought to work 
|ether in factories, their health has been improved, and their habits 
.T9 become better regulated. 

When trade is good, the working people of Bradford make good 
iges, and they live well, so far as eating and drinking goes ; and many 
.ve a taste for good clothing and good furniture in their houses, and 
re a little money ; but the great bulk '* make the day and way alike 
Bg." Many of ihe dwellings are built by building clubs composed of 
e working people, and they present little or no improvement in the 
ode of their construction. 



REPOaT Off the CONDITION of the TOWN o/SHEFFIELD. 

By James Smith, Esq., of Deanston. 

Houses, 25,000; popula(ion, 85,076; deaths, 2*7 per cent.; ex- 
cess in number of dea(hs during the year 1841, 721 ; arerage 
age of all who died, 22 years 6 months ; of adults, 51 years 6 
months ; proportion per cent, of deaths of infanta under 5 years, 
49-7 per cent 

BB town of Sheffield stands chiefly on the right bank of the river 
on, at the confluence of the Sheaf, flowing towards the valley of 
otberham. The greater part of the town rests upon a ridge, rising 



in k superior minncr with ftritalone blacks. Th« mi 
•ven by cnntunl attenlion and by euttiiir down any stoni 
abore the general surface, or which dn not wear so fut u 

The natural flow of the water, both of the Dun and t 
much iihstruclcd by inill-rlam!, the power ak-quired by wh 
no ^reat vnliie in s lucalily where roals are plenlirul and 
the obstructions they cause are ot' serious injury to Ihc pr 
inhabitants of the lower parts of the town. In the dead 
by one of theae dams, near the principal bridge, I taw 
carcases of sevenl animatt in anociaiion with a mass of 1 
aetveni, which there dischir^ their contents into the r>i 
distance below the hridse are (he chief slan^htcr-bousn 
adeal oTfilth and putrid matter is constantly fiowinfr into I 
grosser matter is collected into dung^leads, in whiefa p 
and are fed on parts of the viscera and other rejected 
slaugbtcred animals. The ways pasting alonff the fi 
killing-houses are roughly paved, having open guttera ft 
matter. The chief part of the blood is saved in caaks an 
farmers of Lincolnshire as a manure, at Id, per gallon. 

The under Burfoce drainage of the surrounding coil 
imperfect ; indeed, the drainage is chiefly superfinal ; I 
generally steep declivity of the surface, the bulk of the wi 
rain soon passes off. 

The sewerage is not carried so thoroughly oat as H oa| 
has been done of late has heen done well, on proper priu 
the direction uf Mr. Lee, the surveyor of tbe town; an 
example of the advantage of havin<; a competent surveyor. 
Mtifiraction to a paper by Mr. Lee, given in the Appendis, t 
of munitipal arraniremenis, surveyorKhips, &e. Stonea a 
for buildini; the sewers, and which are generally made flat j 
and top, anil nre uf comparatively small dimeiiKiuns ; I 
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conlhiedy ill-Tcntilated, ill-drained, and filthy. In jofeneral how- 
's the dung^steads and privies are more tidily kept than in most of 
Ittwna visited. The people themselves seem, in general, cleanly 
~r persons and houses, and have rather a healthy appearance. It 
re, however, from Dr. Holland's excellent book on the '* Vital 
flics of Sheffield," that several classes of the operatives are sickly 
•hori^lived, especially fork-prrinders. The statistical tables relative 
ffield, given in the Appendix to the First Report, may be consulted. 
88 elsewhere, the greatest amount of sickness prevails in 
ined, ill- ventilated, and filthy localities. There is a flat and ill- 
IvpMiBcd portion of the town, on the south side of the river, where much 
^Hfmt prevails. The streets in this portion of the town are frequently 
B|hi inl with water several feet deep during floods, and many low 
Ivivllings are inundated, so that much danp:er imd loss arises to the 
illttbitanfs. The houses are lefl damp and uncomfortable, and sickness, 
torpielly fever, always follows. 

There are some cottages lately built for the working classes, which 
fit of a very good construction. These houses are built back to back ; 
iitt so well are they arranged that they have a good ventilation. The 
fapil^'-steads and privies for the houses, both of front and roar, are in a 
ODtny, open back court, and are as little of a nuisance to sight or smell 
iiswsh objects can be ; still they form an example of the unsuitableness 
f hAvitip^ any receptacles for an accumulation for weeks of the ashes, 
IkopSy and excrements so near to dwellings, or an\where within the 
Mvcinds of a town. The flagging of the courts is smooth and sul>- 
tential, and kept clean by frequent thorough washing* for which water 
a supplied abundantly from a stand-cock in each court. 

The sewer-water is discharged into the river, polluting the stream, 
Hid IS lost for agricultural purposes. Part of this sewer water might 
it carried by gravitatbn to some lands a few miles di^^tant for irri- 
gation* and the water of the lower sewers might be pumped ut no 
^reat expense to the level of the point of discharging the higher water. 
' Water is supplied in sufficient abundance for domestic purposes, but 
MB not been used for cleansing of streets or sewers. It is acquired 
Broni snrface drainage and from springs seven miles distant. The 
Ihlier is of good quality for all domestic purposes, but it is not properly 
Uiered ; and when I visited, the water served out as the water of the 
edmpany was of a very bad colour, which was stated to be its common 
character. When water is received to a proper depth by thorough and 
proper drainage, it has passed through a natural Alter and comes out 
eomparatively pure from all such matters as are carried away in sus- 
pension by ordinary surface drainage. The expense and inconvenience 
df filtering all hill-side waters is so little to companies that it ought at all 
tiines to be required wherever there is not a proper filtration by thorough 
dninsge. Tlie better classes have the water carried by pipes into their 
houses* and the lower classes are supplied chiefly by stand-cocks adjoining 
their houses; they made no complaints of wanting a sufficient supply, 
thmiu-h it is evident that water supplied at intervals, as here, can never 
fully answer. Here the people have to fill tubs, in which the water often 
•tends exposed to the sun and dust for a couple of days. The necessity 
of having these tubs and tanks, besides occupying space, which is of 
teportance in such a town, more than doubles the owner's and consumer's 
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cspenie for ■ppualna. The water hu bccD MuJyzeil by Mr. 
\jttA*, and \* of ezcellenl quaUt;. It ia lapplied bjr ■ Joint ila 
pany. Then are 25,000 liouwa in the towo. and 19,0U0 are 
with water. The charge u 7^ per cent, on the rental, being I 
to \Qt. per hoiue per annum, ur about 2m. per head, which i> 1 
^d. per week to each indiviilual. Tlie water i« on everj day 
parts of the town, aiid ihren limea a-wcck in tlie olber put*, 
pipe*, in the lower parta of the towu, there i« a preaaure of 4 
anil fireacanbeestinjCuiahcdbyahoM-pipeframthemain. No 
incnnveniencc ia felt c*en Troin tlie very high preaaare in ill 
ptLrtR of the town. 

Gib ia aupplied by a joint atock company in abundance, 
quality, and at mudenite rate*. The workinf; clssse* aeidom 
into theii hoiisea. The oJleyi and cotirls are not well lighted 
may here remnrk that it is of great importance for the cleanliiiMi 
and moral order, an well «s for the perional comfort of the iuhi 
that every atreet, court, and corner be well lighted at night* 
■enoun accident! frequently happen to ihe working people (hut 
of liglit in the courts and alleys as they go to and return fro 
work in the dark during aii moDlhs of the year, except doiii 
moonlight. 

The aifbirB of the town were formerly managed by the mart 
and a coundl ; now there is a mayor, aldermen, and coancil i 
newly acquired charter of incorparalion. 

The powers given by tlie Improvement Act are considerable, 
nnsystemalic and incomplete in many points for enforcing « 
dniinagE, sewerBge, supplies of water, lighting, Ac. ; neverLhek 
are powers lo admit nf a very extensive mhigaiinn oTthc eTih i 
the health and comfort of the people, provided the authoritiea 
duty fully wilh a constant care, and competent parish and re* 
officers are appointed and (supported to etercise that care. 

The police establishment is small, buteSeciive. I'hey takeoo] 
to a GCTiain extent of cleansing in the etreeia, but priTOtc courta, 
open, are stated to be out of I heir jurisdiction. 

The lodging-houses are looked lo by the police when any an 
characters are about, but there are no regulsliona as to cleans 
as to the numbers of persons permitted to sleep in an apartmen 
room* are often crowded lo siiffocalian, the whole floors covei 
beds ; and to add to the evils, ibe ladt;ing-hou*e keeper* ai 
purchaiirts or collectors nf rags ; and heaps of filthy rags atow 
in corners and cinsets. Diseases of the worst type are frequent 
rated if nnt brought into these lodging-houses, by vagniuta and li 
and remain undiscovered for days and weeks for want of ■ 
surveillence. 

The smoke nuisance here is not great, as the stnoke ariset 
from small fires, widely distributed over the town ; and there 
anisll proportion of lar^ steam-engine chimneys. Nothing ■ 
liBve been dune, however, to lessen the nuisance from the di 
which it has existed for years. 

There are no public gardens or open space of any extent for ih 
to walk and ei^oy themselves in, but the country is open and Y 
there are public loads in all direction!. There is a peculiarity ci 
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III this town worthy of noiice» namely, that the operative cutlers keep 
hpek of hoands, with which they are permitted to sport over the 
HblMHirhood, which they do occasioaally on foot, and with great 
fiwcioa. 

working elasses I found qnite alive to the objects of the Com- 
tv and such of them as I came in contact with aflTorded every 
Lion and facility, and expressed an anxious desire to be relieved 
filth ; and, as a proof of their desire for cleanliness, I found the 
Iftt of the open privies in courts in many places cleanly washed. 
There exists in the lower part of the town one very obvious and most 
itoakhful nuisance, which appears to have remained hitherto unnoticed 
I ihe authorities. It arises from the existence of an old mill race, 
}Uti baa been long abandoned ; its outlet is closed, and it now remains 
MCsptade for sewage water and filth. A number of little courts of 
fct lo r houses are situated along the margin, and in some places a 
W of poor honses on the very brink. The locality is Blt09:ether 
imlthy, and the seat of fever, whenever there are any cases of fovor 
•the town. 

Complaints are made of the offensive nature of the interments within 
e town. One churchyard in the middle of the town is peculiarly 
ieosive. It is very much crowded with bodies, and as the soil is 
Iwfderably above the level of the surrounding street, the exudation of 
itrid liquid from the soil is visible to the eye and offensive to the 
lell. Ttie soil being of a tenacious clay, the decay of the bodies is 
itlr ; and where graves are opened, the skeletons are often found still 
tieulated, and their exhumation is most offensive to the inhabitants 
tiding within sight of the buriaUground. A cemetery has just been 
labliahed at some distance in the country by a joint stock company, 
ider ^ood regulations. It is beginning to be resorted to, and it is to 
t hoped that the bulk of the interments will hereafter be made in this 
' some other similar place ; for whether we consider the health and 
(mfort of the inhabitants, or the softer feelings of the relatives o^ the 
!>Bd, or, generally, feelings of public decency, we must approve of the 
vangementa of having buriaUplaces in a remote and undisturbed 
bality. 



REPORT on Ihe CONDITION of the TOWN of HALIFAX, 



. . Psopulation, 109,175 ; deaths, 2* 1 per cent. ; excess in the number 
of deaths in the year 1841, 266; average age of all who died, 
26 years 10 months; of adults, 53 years 9 months; propor- 
tion per cent, of deaths of infants under 5 years, 41*6 per 
cent. 

BB town of Halifax, in the West Riding of Yorkshire, stands on the 
oping banks of the Hebble, a small stream flowing towards the Aire. 
he Mte of the town is situated very nearly in the middle of the county, 
id is elevated about 500 feet above the level of the sea. 
The banks rise very steeply, and especially on the east, where they 
ich to a great height, and look almost like a wall rising above the 
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fallcy. The uBdcrttraUocHuiat chiefly oT* hard giittj HI 
of the coal formiiioD. Tha immediale aorlace in geow 
day, rtpeciallj in tbt lower range of the valley, but assui 
natitre towards ihe hrighla. 

Thi> town ia in part very eDcienl ; but the increase < 
haa brcn (rrenll; eilended during the last 30 years, by I 
oT the manufactum of ihe place ; thrse are chiefly won 
and weaving, » tth bd cxlen^ive manufBcture of cards for a 
wool, and flai. 

From ibe features of the surface, the slrettn are in genei 
being, upoa tbe whole, well paved, Ihey are much washed 
ciccpt in some of the low and narrow utreets, the ventililit 
Itness are rather of a good order. The rit-er or brook 
strucUd ill its flow by the esialence of many weira erected 
time for mill pur|)oses, and, of course, the main drains." 
although tliB naiural capabilities are very ample. From i 
of Ihe sidea of the valley, aud liie rapid fall in thechanuel 
there is hut a limited portion of the site in a low, flat, ai 
diiiiin. The streets are partially sewered, but atill there is 
of thorough under-sewering^. 

The streets are irregular in direction and width, with 
of a few more recent streets which have a fair width, and i 
Other new streei* on the rising ground are steep and ' 
latter are, however, well ventilated from their |x»ilion. an 
little traffic on the well-pa\-ed street**, they are clevn an 
(he fault, however, of much of the iiewerage water havii 
opeu gutters. Near the margin of the river there an 
wretched-looking dwellinira, and therv is in somelocalii 
dwellings for (he lower orders called fold*, wliich are a i 
or encloited s|>aces. Moat of these lolds are very damp an 
seats of poverty and disease. Such localities in every tots 
ably tbund to be iuliabited by the lowest grade of ihe woi 
but whoin the case of Haliltix, though in llie midst of filt 
low stale of finances atid tnoralv, are nevertheless iuditied 
and tidy, but are kept in a deprvrseil cuiidiliiin bv the oiilw 
effluvium wlitth assuils them at ciery step. Houses of thi 
rally belong to public-house keepers, or a class of operati< 
cuntrivetl to save u litilt- minicy ; Komeliriies lo building clu 

The publican wishes to have around him iiotllieinont pr 
The small trudritmuu, peunrious in his habits, will not expe 
for Ibe ciinifiirt of his tenant beyond iiecciisily; and tbe b 
being composed of mauy, all having a (lersoniit interest 
but none in tbe eomfurt of their tenuiiis, uijl nut allow of 
(ore beyond what will secure lenanttilbr ilie property, soil' 
age, ventilation, nnd cleansing are left to chnnie, as the pi 
Iie4 tukc no notice of such localities. 

The supply of water is from wells in the town, and frc 
erected by a water company, at some distance in ibe coun 

The water is of fair (juality, aud, npon the whole, rath 
though far xhurt of the supply necessary tor ihotougU cleai 

I tuuud that the people of Halifax use water more liben 
ing their windows and flours, and even in mi 
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E fanes aad tUtsU* than in auy other town I visited. There ia no 
efficient roeann for eitinguit^hing fireK by a jet Ironi the serrice- 
I or main ; but, from the position of the town, the water might, by 
Er arrangrments, be used for extinguishing fires by jets, and for 
ng the itreets. 
■ha town is very well supplied with gas. Still few or none of the 
pkingf classes take it into their houses, and the streets are barely 
ktod. In some places here I found great receptacles for ashes and 
ll in eellars under the houses, and from which the manure was not 
red more than twice or three times a-year. 
Iiaalth of the general population is, however, irood for a town 
pidalion. In one locality it is remarkable that in a class of coltuges 
■Btcd in the higher ground, or country district, there is more fever 
m aOMMigst the population of the town. The medical men attri- 
la fthia vary much to bad drainage — to the inhabitants having filthy 
mk holes in front of their houses, and to the cold and more exposed 
mtioB of the locality. 

Moat of the young population are employed in the worsted factories 
dl ia card making. It has been generally observed, that persons 
iployed in the woollen or worsted manufactures are more healthy 
SB UMMe employed in cotton. 

•Tliareis an infirmary of recent erection, an elegant and commodious 
iaae« where great attention is paid to the patients, and to this ezcel- 
al laatitiition is attached a dispensary. The older infirmary building 
ta situated in a low part of the town, where the drainage ia bad, and 
a ^luatkin confined aud airless. There the hospital fever often pre- 
ilad, aad surgical cases were most difiicult to cure, as I was assured 
flhm medical men, from the efiects of contaminated damp and mias- 
aflie atmosphere. Ever since the patients have been received in the 
av building, there has been a complete change. The recoveries have 
ten more rapid and sure, and surgical cases proceed in most instances 
itisfactorily. 

Notwithstanding, however, the many excellent general arrungeinents 
fthis building, the sewerage is of the old, common, unsatisfactory kind, 
ft drainage from the water-closets, sculleries, &c.y is carried under 
la floors of the rooms and passages of tiie lower flat, in common built 
Bwers (not pipes), with cesspools, and the consequence is a constant 
nanation of bad smells, very much complained uf by the house-keeper 
ui her assistants. 

The evil must more or less affect the patients, for the air from this 
NTcr flat pervades the whole house ; though, being more diluted in its 
■—age to the upper floors, tiie smell is less perceptible, and the vitiated 
ir less hurtful. 

The use of cesspools of any description is quite inadmissible, where 
nrity of air is required, and wherever human beings exist such is re- 
uire^. 

It frequently happens that where a small quantity of contamination 
i gradually but constantly emitted from cesspools, no obvious bad 
■all or effluvia is perceptible to common observers, still the surround* 
ig atmospliere becomes sufSksiently contaminated to produce in most 
Qostitutions a lowered tone of health, with very baneful ultimate efiects 
) thoM long eaposed to its influence. 
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TIm riMi^itcr-boinn of Hmlibi ira •iiDcted in ft laifs quad) 
spaee im tlw middle of one wdtoii of tht tnwn. Hie gcnenl i 
nenU An betlvr than iu moil towaa; jrct there is mucb of tl 
offensivB and hurtful chumcm of such ntablishmenU. The m 
citMj in the wm weather of lummer, in much compUined ol 
neighbonring inhkbitanit, and the emanatiooB from the poind 
niut iDfluence (heir health to a conaidcnUe extent. 

The Mwer-water ia in general dwcharged into the brook ; t] 
of the brook is lued to a limited eiteat at Hierel placei for In 
and ilihough often much dilnted with rain-water, it has a no 
ficial effecL A steam-engine haa for many yean been at work fa 
iog the water of the brook in all statea, howerer iraptire, rurn 
a canal ; and although the water of this brook vttta conlaina 
matter in suapensioii as the aewer-water of any town, it haa be 
larly pumped in large quantitiei to a height of 100 feet, wit! 
slighcat injury to, or difficulty withi (be pumpa ; affording an i 
example uf the practicBbilily of pumping away the aewer-walcri 
for agricultural purpoia. In a aubsequent paper on the aulyei 
application of aeicet-water for agricultural puipo&ea, I ban 
myaclf of this example.* 

The amoke nuisance is in no wiiy materially abated ; and, I 
number of faotoriea aituated in ttie low part of the town harini 
engines, there ia much amoke in the almuaphere at all time* w\ 
are at work, and which dwells very much in the locality, fron 
cloaed nature of theTalley. 

The general features of Halifax are favonrable to health, 
tered from the east and west winds by the rising giwind imn 
endoeiog the valley, and having a rapidly sloping surAice to 
the rua-wateT, it wants but a better sewerage, especially in I 
parts, and giealcr attention to the frequent and regular rcnon 
iilth, to render it an agreeable and healthful residence. 



General Obtervatioru on the present Condition tf Itorgt 7 
regard* the Health and Comfort of the InkabitanU, and t 
of Improvement. Br James Smith, Esq., of Deauslon. 

The general defects of all the towns which I visited under tU 

1. Defect of areas for works of drainage, and consequeot dcfi 
Tequisite extent of jurisdiction to enable any local adminiati^ 
to carry out such works properly. 

The natural area as regards drainage was not in any case « 
prescribed limits, and there is a diSiculiy to obtaining that fre 
which is essential tu good dninHge, and in m on y instances the i 
IVom the higher grounds is thrown upon the site of the lowii I 
manner ss tii cause much damp and inconvenience; where 
were under the control of the proper nuthority, it might be c 
from a bane lo a benefit, by directing it loin the sewers at pro'pi 

■ Bipoit ea lbs Applicativn of SswsMVstsr M Agrienltua] Papa 
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to assist in scouring^ them out or for supplying a sufficient 
dilution to retard putrescence, and fit the fluid for pumpinp^ and dis- 
tribution. The obstacles to the natural drainagre caused by weirs and 
«ilher obstructions in the brooks and rivers is {general and most injurious, 
causing the overflow of the sites of a portion of the houses in the lower 
dlstrii'ts in periods of floods, and preventing at all times the proper 
depth and efficiency of the discharging sewers. 

Thus at Hull : that which is really one town, — Sculcoats as well as 
Hull, — is split into two clashing jurisdictions ; necessitating double sets 
of officers, double superintendence to each, or excessively expensive 
establishments, inferior powers of execution, and a clashing in their 
action. Sheffield is another example: the town is cut up into two dis- 
tricts, — ^Ecclesall Bierlow and Sheffield. 

For the sake of economical and efficient administrative arrangements, 
the collective mass of houses forming a town und the suburbs ought to 
be under one jurisdiction for these purposes, even if it happened to 
include in its site distinct drainage areas. 

The drainage area ought to include its outfalls. From ignorance or 
from neglect, the public jurisdiction over the outfalls at Sheffield, at 
Halifax, at Leeds, and at Bradford, had been allowed to be encroached 
upon, and dauimed up for mill ])ower. These dams are made the 
catch-pits fur the sewage of the town, and the effectof the miasma from 
the stagnant pools produced is most pestilential. The legal validity of 
these encroachments, I am told, admits of question, but inasmuch as 
small interests in possession, with apprehended loss, are much more 
active than any large public interest, it seems to be good policy for the 
sake of the population, that all sucli interests should be bought up 
liberally. By the poor people, when the nature of our inquiry was 
understood, it was everywhere well received. But a lourin<r front was 
occasionally met with on the part of persons in a condition of life where 
it might not be ej^pected : sometimes an aspect was exhibited of dis- 
approval of interference '*with local self-govtrnmeut," and intrusion; 
and allegations were heard that the people disliked to be interfered with, 
and liked dirt, and would not have their habits disturbed. Every such 
manifestation turned out to be from the possessor or tiharer of one of 
these immense catch-pits, or some pestilential interest or other, which a 
complete system of cleansing and purification would apparently disturb. 
In the perambulation of the lower districts inhabited by the poorer 
classes, it was oflen very affecting to sec how resolutely they strove for 
decency and cleanliness amidst the adverse circumstances; to see the 
floors of their houses and the steps washed clean, made white with 
the hearth-stone, when the first persons coming into the house must 
spoil their labours, with the mud from the street, kept filthy by neglect 
of proper scavenging; to see their clothes washed and hung out to 
dry* but befouled by soot from the neighbouring furnaces ; and to see 
their children attempted to be kept clean, but made dirty from the like 
causes; and sometimes to see those children, notwithstanding all their 
care, pale, sickly, and drooping, evidently from the pestilential miasma 
of a natural stream, converted into a sewer, and dammed up for the 
sake of mill power, in the hands of persons of great influence in the 
return of members to the town council, who are deaf to all statements 
of e?idence of the evil, or of the possibility of amendment. 

\0L. II. u 
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2. What would follow as a consequence of defective areas in respect 
to the larirer works, — imperfect woiks within the imperfect areos. In 
the towns examined, I found that there exists a general want of suffi- 
cient sewerage for carryin^r off the rain and sewerage water from the 
streets. A complete want, almost without exception, of such branch 
communiraiions from the dwellinp^s and courts to the strwers as would 
remove the nuisance and injury to health arising from putrid and offen- 
sive water and other matter flowinp: in open channels, and in most 
instances a total want of such under-drainage as is necessar}'to render 
the sites of the houses and of the streets dry. 

In many instances either ctrllar dwellin|:c^ having their floors from 
four to seven feet under the level of the surface, or dwellings havifl|r 
their first floors under the level of the ground or just level with it, are 
the cliiff residences of the lower grades of the working classes. 

The depots for the ashes and fliih of the families are generally 
immediately adjiuning the dwellings, open to view, frequently coverins^ 
large spaces of the courts or streets, and with privies attached exposed 
in dtrflance of all feelings of decency, and in all most oflensive to si(;ht 
and to smell, and constantly emiitiug effluvia hurtful to health. The 
people in general are most sensible of the evils, and make every 
effiirt to induce the proprietors to have the nuisance removed or 
abated, but selHitm succeed. The dung is in few instances removed 
ofiener than once in six months, and then an extensive surface, exhaling 
offensive effluvia from the saturated ground, is lefl exposed. 

There is want of a well-regulated system fur the regular scavenging 
or otherwise cleansing the alleys and courts, and in general a want of 
power to have cleanliness enforced and nuisances removed from [H-ivate 
courts and premises : 

A want of power or arrangement for cognizance of such by the 
police, whose interference is chiefly conflned to such matters in the 
public streets only : 

The want of sufficient and constant supplies of water at high pres- 
sure for ordinary domestic purposes, and for more thorough cleansing: 

A want of sufficient lighting by gas in the alleys and courts. 

There is a great want of widtli and openness in the streets, allevs, 
and courts, c^^pecially in those parts inhabited by the working classes. 
Houses are built without means of ventilation sufficient for the number 
of individuals generally living in each apartment. 

Regulations for the enforcement of the formation of sewers and 
paving of streets in all cases of extension are muih wanted. 

A want of some general supervision of the public economy of large 
towns, whereby the complete and uniform action of the manafrement 
of the various trusts shall he insured, whilst means shall be afforded 
for comparing the system of management and the modes of wurking, 
and the cost and the results of one town with those of another, thereby 
leading to a knowledge of the best system, and to emulation amougi^t 
the towns. 

S. These defective works are further aggravated by the defective 
powers of the existing local antliorities, whereby the increments ol 
the towns for the accommodation of the increasing popnlation might be 
regulated. 

4. Defective conatitution of the local authorities. 
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It must not be concealed that the new works required for the im- 
wovemetit of towns require a degree not only of intelligence, hut an 
unount of sustained attention too i^reat to be treated as un incident to 
lie ordinary duties of town councils. 

This was displayed in a marked manner at Leeds. There the ex- 
sessive sickness and mortality arising from defective administrative 
vgulations had been demonstrated by Mr. Baker, surgeon, resident at 
Leeds, in a report which had been widely promulgated. He had 
ilemonstraied the identity of the cholera track and the fever track 
precisely in the line of bad drainage, bad public cleansing, close, 
crowded, and ill-regulated habitations. 

The chief remedies had been demonstrated to the satisfaction of 
Lhe mayor and a number of gentlemen of education in a very able 
report by Captain Vetch. He had demonstrated the falsehood of 
Che cry of "increased rates;" he had shown that the whole might 
be accomplished with a considerable ultimate reduction of the existing 
rfiai^es. 

Bat neither the demonstration of the evils nor of the remedies has 
ivaiied the population. A local Act had been procured, but with 
Jefective provisions ; and those provisions, executed as self-acting and 
aDsupervised laws are everywhere (bund to be, and are proved to be by 
the actual existing state of evils intended to be remedied. And that 
leientific demonstrations in general, such as those wit[i relation to 
ireas of drainaire, trigonometrical surveys, the laws of gravitation, or 
iie laws of hydraulics, involved in the cleansinc: of towns by the 
removal of matters in suspension in water, the application of these 
principles to the maintenance of supplies of water at high pressure, a 
principle, bimple as it is and fully demonstraterl, is yet not so popularly 
inderstood that those who suppose they have an interest against the 
extension of reservoirs and the necessary works may not for some time 
se successful in denying them, we might fairly ex])ectthat they will be 
>f little avail with unscientific persons, such as, without disparagement 
o their respectability us citizeu«<, the members of town councils may 
)e stated to be. 

But were it otherwise, and however well appreciated such works 
night be locally, yet they would require a very laborious supervision. 
To put a stop to the smoke nuisance at Bradford properly and easily 
night require the attention of a person of sufficient science to under- 
itand the management of fuel in furnaces; but if any unpaid function- 
ary, possessing such qualifications, were to give the labour requiniie 
for the proper performance of the duties in question, though he might 
«ave from 5 to 15 per cent, in the manufacturer's consumption of fuel, 
md an immense sum in extra washing and wear and tear of clothes to 
;he inhabitants, he would probably l)e set down as a madman. Another 
Element which presented itself as a serious barrier to the carrying out 
if local works by the authorities as at present constituted, — namely, 
[Mirty divisions. At Hull, when I visited the town, and paid my respects 
'0 the mayor as a public officer, without knowing nor thinking it my 
iuty (o notice of what political party he was, and made Inquiries of 
the municipal officers, and perambulated the poorer districts with them, 
[ found that this very innocent act of mine was regarded by very ro- 
ipeotable persons, but an anti-corporation party, as ** taking a side." 

m2 
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The supplies of water for the town I found had been for a lon^ perioH 
in the hands of the corporation. They had recently obtained an Act 
for the extension of the supplies of water. Into the partknilani of the 
mode of supply I had not time to enter; but that a considerable «- 
tension of the supply was required for thefireneral use of the popnlatioa 
was obvious to me. Nevertheless, I found that the extension of the 
supply was deemed a party measure, the sufficiency of the existinp 
sources strong:1y contended for, and the measure was bitterly opposed 
by many respectable persons. By the Act, the profits derivable fVmi 
the water rents are limited to 6 per cent, on the outlay. I had no lime 
or means to inquire into the propriety of this outlay; I heard no specific 
allegations against it, and presume that it was unimpeachable or satis- 
factory. Nevertheless, we must not shut our eyes to the genenl 
examples of extravagant expenditure we have had in local public works; 
and supposing this particular work to be well managed, what is the 
general tendency ? A corporation of any political party might wry 
easily double the original outlay for the works or the staff of officers or 
turncocks for their management, and it was impossible not to feel that the 
rate-payers might be more cheaply served in the long run, if the wliole 
service of the water supply were let out on contract for a term of yesn^ 
and that the whole arranirement would have worked more satisfactonlv 
to the extent to which it was freed from party influences. The siippiv 
of water was intermittent. The advantages of a constant supply of 
water in the reduction of the tenants* expenses of tanks, in the readier 
means it afforded for private baths, and for cleansing streets, had not 
been seen or provided for. 

From all these considerations it was evident, — from the stale of the 
areas, the jurisdictions, and the works in the towns, which I visited, — 
that very special local arranprements, freed, as far as possible, from 
party conflict* would be required to carry them out The feeling of 
distrust of the inhabitants against any new rates or expenditure, de* 
rived irom their experience us to past expenditure, is one of the nio«t 
effectual bars to the advancement of improvement, leading to narrow 
and contracted views on all points, and disposing to the adoption of 
cheapness and saving with necessary inefflciency, in place of liberal views 
and efficient plans and operations. If it is possible to find the neces- 
sary pecuniary means without a rate, the chief difficulties would be ris* 
moved. I have submitted in a separate paper my views of the facilities 
of obtaining large pecuniary resources by the application of the sewer 
water.* With such source of supply there will be no difficulty in de- 
signing, executing, and keeping up a most ^lerfect system as fur as our 
present views extend, of works and regulations for securing the greatest 
amount of health and comfort which can be attained for the inhabitants 
of large towns. 

If a rate must still, under some circumstances, be resorted to as the 
only source, or as a helping source for procuring the necessary funds, 
the adoption of the principle of dividing the charue over a series of 
years, and raising the money immediately required by loan on security 
of the rates, will greatly diminish the immediate pressure, and so far 
remove the hostility of the rate-payers to necessary and efficient works 

• See Report oa Profitable Application of Sc«er Water, p. 1 72. 
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ioT improyement. Besides, substantial justice will be done to life- 
IVDterei, many of whom have no other source of living but by a limited 
•monnt of rent drawn from house property. Nevertheless, I believe 
Ihat this jealousy might be abated by a properly adjusted and revi sed 
q^Btem of con tract management, which would be cheaper than any other. 

As against new expenditure we have to set the actual existing expen- 
diture, the existing charges for the cleansing of cesspools would in 
ipeaeral, under a system of contract management, suffice for the laying 
iamn an improved system of soil-pans and drains, and carrying water into 
«very house to cleanse them. It certainly would be so at Hull. Then 
4here is the enormous waste of productive labour in excessive sickness 
and premature deaths. To display this, I have thought it convenient 
to aciupt the same heads of returns of sickness and mortality during one 
year that have been adopted by my colleague. Dr. Lyon Playfair, for 
Ibc display of the expense of premature mortality in the several towns 
and diatricts of Lancashire, with which those I have examined may be 
compared. Though the mortality of some of the town districts ap- 
pears to be greater than might be expected on a cursory view of them, 
yei it is in general coincident with the physical condition in which the 
population is found to be on a close examination, and there can be no 
doubt that by proper measures of water sup[>ly to the liouses, proper 
bouse-d rains and cleansing, the entire suppression of cesspools, the re- 
moval of grave-yards and slaughter-houses, and the suppression of the 
■moke nuisance, and proper ventilation, the physical or sanatory con- 
dition of the population of town districts might be brought up to the 
condition of the present best conditioned rural district in each part of 
the country ; for in those districts themselves the drainage is imperfect, 
^demic diseases are prevalent, and there is evidently much to amend. 

From this table, the poor artisan at Bradford might see that, for a 
wretched tenement, he sacrificed, imder a notion of saving, such as pre- 
vailed with the town council at Leeds, no less than 16 years' chances of 
liJe and money earninj^s during thut time, estimating them only at 
7s,'6d. per week, of 184/. The town council of Leeds may see that their 
jcar'a excess of deaths from preventible disease in 1841 was 1169; 
that the year's fnnerul bill for this excess could not have been less than 
5800/. ; that the bill for the excess of sickness during that same year 
for the town is moderately estimated at 32,700/. ; and that the loss of 
productive labour swept away by that one year's excess of mortality 
coukl have been no less than 317,000/. to the country. 
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Oil the ApPLiCATioif of Sbwbb-Water to the purposes of Aoil*' 
cHLTUREf with a view to the establishment of an iadepeodcfll 
Income tor the Improvement of Towns. 

By James Smith, Esq., of Deauston. 

The greatest obstruction to the improveiiieiit of towns, as regards their 
sanatory condition, is the difficulty of finding money to accomplish tfat 
necessary works. The only existing mode of raising money for such 
])uqpo5e is by a rate uix)u the inhabitants : rates are, under any ctrcna* 
fctances, unpopular; and more especially so when made for a porpOH 
the advantages uf which are not generally understood, or which doDd 
come at once as an appreciable advantage to each individual. Tbs 
popular feeling against rates has a constant tendency to obstruct 
improvement. If, therefore, a source can l)c found from which a suffi- 
cient supply of money can be obtained for carrying out, in the moA 
complete manner, all the necessary works for promoting the health and 
comfort of the people altogether independent of rates, one of the greatest 
boons to large towns, and, indeed, to all towns, will have been accom- 
plished. 1 stiall, with that view, endeavour to show, that in the pn>6l* 
able application of the sewer-water of every town, there is that source 
of independent income so much to be desired. 

In the sewer- water of all towns, whether running upon the sar&ee 
in open channels, or finding its way to the nearest brook or river in 
co\cred conduits, there must be a large amount of the debris of the 
great mass of matter, which is constantly being carried from the country, 
to sustain as well the inhabitants as the various animals kept in every 
town ; and this debris^ being of animal and vegetable origin, must be 
well fitteti to be applied to the land as a manure : reasoning with very 
ordinary intelligence would at once lead to this general concluskm; 
but, by the aid of chemical science eniplo\ed in conjunction with the 
physioloirical discoveries of late so clearly laid before the world by 
Liebig, Boussingault, Spreiigel, Johnston, and others, we are enablifd 
to ascertain the particular amount, and to appreciate the pecuniary value 
of such manure. Independent, however, of scientific inquiry, we have 
some important practical examples of the great value of sewer-water 
applied as a manure. 

The sewer- water of some sections of the city of Edinburgh has 
been applied, for upwards of 30 years, in irrigating land of various 
qualities, for the purpose of promoting the growth of grass, which is 
cut and used as house-food for horses and cattle, consisting chieBy of 
milk cows. The sewer-water coming from a section of the Old Town, 
is discharged into a natural chaimel or brook, at the base of the sloping 
site of the town, at sufhcient height above a large tract of ground 
extending towards the sea to admit of its being flowed by gravitation 
over a surface of several hundred acres. The water, as it comes from 
the sewers, is received into ponds, where it is allowed to settle and 
deposit the gross and less buoyant matter which is carried along by the 
water whilst it flows on a steep descent. Fn)m these tanks or settling 
ponds the sewer-water flows oO' at the surface, at the opposite end to 
its entrance. The water so flowing off still holds in suspension a large 
quantity of li^ht fiocculent matter, together with the more minute debris 
of the various matters falling into the sewers, and chiefly of vegetable 
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ftnimal origin. The water is made to flow over plats or plateaus of 
ind, formed of even surface, so that the water shall flew as equally 

possible over the whole, with various declinations, according to 
dicamstances ; and it is found in practice, that the flow of water can 
CBiily be adjusted to suit the declination. The land nearest trie source 
■ generally a strong loam, on a clay subsoil : as the land extends 
tomids the sea the soil becomes lighter, until at the beach, where it is 
•llDgeiher a pure sea sand, without any appreciable amount of earthy 
antler. This sand, in its original state, carried but a few scattered 
patches of stunted whins, intermixed with bont irrnss. When the 
Irrigation of the sewer-water was first applied to the land nearest to 
£dinburgh, it was simply allowed to run over the surface in the usual 
■ode of irrigation ; but, after the introduction of thorough draining, 
the beneficial effects of sucii drainage on arrable land and pasture, 
suggested to the late Mr. Oliver, of Lochend, one of the tenants of 
the irrigated meadows, the propriety of having undcr-drainage in the 
irrigated ground; and he found, as he hud anticipated, great advantage 
limRi it, aa it permitted the water to percolate througii the soil to a con- 
siderable depth, thereby diffusing its enricliing ini^redients through the 
whole body of the active soil, and even into the subsoil. Thus at 
prearot a great proportion of the water thrown upon the land passes 
through the soil by filtration, whilst only a part now flows off from the 
surfiwe. As the water flows from each successive plat it is received 
into an open channel, whereby it is conducted to a succeeding plat, at 
a lower level, until having passed over a great number, it reaches the 
sea, and is then lost, though still rich in fertilizing matter, as the follow* 
ing ana1)8es of water, taken from the different stages of its progress, 
will abundantly show. 

Analyses made by Mr. Phillips, the Government chemist, at the 
Museum of Economic Geology, namely : — 

No. 1. Water taken up immediately on its leaving the sewer. 

No. 2. Taken as it flowed from the subsidence pond. 

No. 3. Taken after having flowed over one plat. 

No. 4. Taken after having flowed over several plats. 

No. 5. Taken still further on. 

No. 6. Taken at the sea. 

The analyses stanil thus : — 



Sulid Matter, ; Solid Matter, 

ia in 

SiispenBioii. Solution. 



The c^llon of No. 1 gave 

3 

4 



244 grains. 



9 9 
9 9 
9 9 
9 9 
9 9 



5 
6 



9 9 
9 9 

9 9 
9 9 



31 
2 



» 9 
9 9 

9 9 



-1 9 9 



82*7 grains. 

87 

89 

82-7 

67 -2 

72-9 



> 9 

9 9 
} » 



Sulphurptted 
Hydrogen Gas. 



20*4 cubic inches. 

10*4 

11*8 

9-2 
11-4 

1*1 



9 » 
9 » 

9 9 
9 9 
99 



From these analyses it will, in the flrst place, be observed, that a 
large deposit of the matter held in suspension takes place in the pond, 
and that there ia also in the first plat of ground a similar deposit of 
considerable amount ; but, as the water advances, passing over successive 
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platK, the deposit diminishes, until there Is event aally little left in mi- 
pennon. On lookincr to the column in which the matter held insolutiM 
14 iriven, it will be found that the pri>portion of (he fertilizing matter lo 
solution rather increased after the first appKcation, and is sustained 
with verv little diminution to the end. The reason of this is obvions: 
the matter heinsr in solution can only be left in the soil in associatioD 
with a correspond inpf portion of water; the other water not absorbed 
passing olf with its own portion of matter still in solution. The matter 
in RUiipension in the portion of water taken for anulysis differs in some 
degree from the deposit made on the large scale in the pond, for in the 
latter there would be a proportion of large pieces of various subftanoei 
not Bufliciently disinten;rated to be suspended, but which are rolled 
alons: on the bottocn of the channel by ttie force of the stream. The 
matter which is deposited in the ponds is found to be of comparatively 
litile value, being com pof^eil chiefly of cinders and other uudecomposabk 
substances. The mutter of deposit thus obtained does not sell for more 
than U. per ton, and its value, when compared with the results of the 
irrifration bv the water which has left, is not more than one-tenth of the 
value of the latter. I may here remark that I observed on going over 
the meadows so irrigated with the sewer-water, that the offensive smells 
couipluiiied f:f by some of the neighbouring inhabitants as arising from 
the meadows, emanated mainly from the masses of decomposing matter 
led in the ponds, and not so much, if at all, from the wuter holding 
onlv fertiliEini; matter in solution.* 

The practical result of this application of sewer-water is, that land 
which let formerly at from 40«. to 6/. per Scotch acre, is now let annually 
at from 30/. to 40/., and that poor sandy land on the sea shore, which 
might be worth 2 v. 6</. per acre, lets at an annual rent of from 15/. to 
20/. That which is nearest the city brings the higher rent chiefly, 
because it is near and more accessible to the points where the grass is 
consumed, but also partly from the better natural quality of the land. 
The average value of the land, irrespective of the sewer- water application, 
may be taken at 3/. per iin{)erial acre, and the average rent of the 
irrigated land at SO?., nuiking a difference of 27/.; but 2/. may be 
deducted as the cost of management, leaving 25/. per acre of clear 
annual income due to the sewer-water. 

In making an application of the uhole sewer-water of a town, so 
great a proportionate annual income could not be obtained as has 
resulted from the application of small portions, as the difficulty and 
expense of conveying it to a distance would require a greater expendi- 
ture of mfiney in the apparatus necessary to accomplish that object, 
whilst the value of the produce resulting from the application would be 
diminished hy its greater distaitcc from the locality of consumption. 
A demand for grass grown by the application of sewer-water in irrigation 
has a limit which wouhl compel the application of the greater poriiun 
to the enrichment of tillage lands, the results of which have not hitherto 
been found so profitable as those from gra«<s lands. The water could 
not well be distributed over the open tillage land by irrigation; it 
would therefore be necessary to resort lo some mode of distributing it 



Mr. Chadwick and Dr. Arnott, xt\\v\\ they weut over the irrigated nicjiulawib I 
am iniformedy made the same okNtenration. 
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by jet. This requires the conveyance of the water in pipes, under a 
pressure of from 100 to 150 feet of altitude, to a number of convenient 
points in the different farms where it is to be used. In this there is no 
diflSculiy ; it is a simple en^iiieerin<^ question, the success of which is 
certain, whilst the cost can he estimated on known datn. I made an 
eiperintent, on a lar<;e scale, at the Southwark Water Works, which 
satisfied me of the practicability of distribution by the jet. With an 
alliiudinal pressure of 120 feet of wahr, and usin^ a '2|-inch hose with 
A dt<>charginpr oritice or nozzle of 1 inch in diameter, I found that I 
could, from one point, distribute water over an area of two statute acres 
—but, to be sate, say one statute acre. Dividinp^ the quantity so 
required annually into three portions, for separate applications, one jet 
of I inch oritice will deliver each ^Hirtiou in uboiit an hour, as ascertained 
from duta (bunded on an experiment made the same day to ascertain 
the quantity of water discharged in a given time from a similar orifice, 
with a similar pressure. 

The sites of most towns, or, at all events, the points of discharge of 
the sewer-water, bein^ at a lower level than the surrounding country, 
it will in most situations be necessary to pump the sewer-water to 
altitudes corresponding to the different altitudes of the lands to be 
■upplied,and with an aditional altitude of from 100 to 130 feet, for the 
purpcHfe of affording the necessary force of jet. This can easily be 
accomplished by proper pumping engines, and at one or more lifts, as 
may be found necessary.* The cost of pumping is matter of calcti- 
lation, depending in some degree on the costof fufl when water-power 
cannot be obtained. The extreme cheapness uf the cost of pumping 
water has been given in the evidence before the Commission; but, in 
order to found the estimate entirely upon practical result, I have taken 
the data from a result of three vears' actual workinc: kindiv furnished 
by Mr. Bull, of the Cakier and Hebblc Navigation, trom the returns of 
an engine pumping water from the brook near Halifax to supply the 
canai ; and [ take these data with the more confidence, because the water 
so pumped consisted chiefly of the sewer-water of the town of Halifax. 
The engines being old. are not of the most improved construction for. 
pumping, and the assumed quantity to be pum|)ed is taken under the 
quantity which the engines, in Mr. BulTs opinion, can accomplish. I 
aasume 200 fieet as an average altitude. A great [proportion of the 

* An orroneoui mition h<iH ^uae out rulativt* to the stand -pipe fur giving the 
altitiiilinal pre^tture i'ur the jet. In my Unit public annouuceineiit of the jet plau 
for liistributia^ lipml manure, I used the vxpre sion, *' tower, wiih a cistern ut the 
top." as 1 thought thui expiesslun viould ncKt cunvey a n«)tion of the tfrrctioii 
nveesnaiy to the j^ntlenien und t'arnierii who heard me; hut I tiud that Koroe have 
appieheuded a luri^ and hoanUy tower, with a cistern of cnnsideralile dimensions, 
like a K'^at tank, at the tup. Now, all that is neeeMViiry is a . 

double vrand-pipe of cast ir>n, of the same di.imeter as the main ^ [ 
jajie st.indin^ near the hite of the enirine. to the nece^siiry altit u«le .^ 'vV 

■ay to I'-^O or 150 feet, and which pipe may be steadied and J J 
■Upliurted from the engine chimney. The pipe wiU \>e at the tup ; | l| 
thii»: up the one branch flows ihe water from the pamp, and |j i| 
which, passing down the otlier, flows off by the matu to the i\ «| 
feervice-pipes. The water havin-r to pass over the turn at the top . I 

of the vtand-pipe, the presKuiv will be kept up at all times whilHt I \ 

the engine is at work, and it muvt always l>e at work when water I I 

li being used. • ^ 
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water of most towns can be disposed of at from 50 to 100 feet, and wiO 
fwUlom be reqaired to be raised more than 400 feet Fart of the ahitnde 
will be necessarily expended in overcoming the friction of the coi- 
veyance pipes, which will, of course, increase with the dirtanoe. In 
makinj^ the following estimate, I have confined the district to be 
supplied to an area of four square miles, containing 2560 statute acrei. 
I have supposed the whole to be laid off in 10-acre fields, and hsve 
put down the position for the service-pipes in such order as to effect 
the distribution of the water over each area of 40 acres by a hose-pipe 
312 yanls long-. The main piping I have assumed at the length of 
the side of the square, with one mile added to clear the suburbs of the 
town. The main is taken at 12 inches in diameter, which will be 
sufficient to pass the quantity of water required for a great extent of 
land; and the serx ice-pipes are taken at 4 inches diameter, which is 
very ample, as never more than two or three jets will be playing from 
one service-pipe at the same time. The main-pipes I have estimated 
as of cast-iron, the service-pipes as of fire clay, as I have ascertained that 
such can be had at one-third of the price of cast-iron pipes, and I have 
seen such proved to a pressure of 600 feet. They will certainly stand 
well a pressure of 300 feet. These pipes I suppose to be sunk two 
feet under the surface, with a ping-opening for attaching the hose for 
each four fields or 40 acres. The hose-pipe and jet inuiit in all cases be 
worked by persons employed by the sewer-water establishment, who 
will apply the liquid al such times, in such manner, and in such 
quantity as the farmer shall desire, under proper regulations. Part 
may be delivered by jet, part for purposes of irrigation ; and it is 
evident that any farmer would be greatly benefited by appropriating a 
portion of his farm as meadow, to be irrigated by the sewer-water for 
the production of early and abundant crops of grass. The application 
to the tillage land could be made at any time, on bare fallow or on 
growing crops; and it is probable that two or mr>re applications in the 
course of tiie season, of limited quantities, would be found most 
conducive to the luxuriant and pcrlect growth of the crops. Expe- 
rience will in due time point out the best modes of application. The 
quantities to be given 1 have assumed from an analysis showing the 
amount of fertilizing matter in the sewer-water of Edinburgh and 
Leeds, as analysed, the former by Mr. Phillips, and the latter by Mr. 
West, of Leeds; and, making an approximate comparison with guano 
of the best quality, assuming 2^ cwt. of guano to be equal to 5 cwt. 
of the fertilizing matter of sewer-water. 24 cwt. of guano, applied 
annually to an acre of land, would induce a very rich condition of the 
soil, especially when conjoined with the farm-yard manure always 
available, and would even tend, in a course of years, to increase very 
much the amount of this description of manure. Taking the quantity 
of water necessary, from analyses, to furnish 5 cwt. of fertilizing matter, 
at 17,920 gallons per acre, I give below an estimate of the cost thereof; 
I give also an estimate of the cost of supplxing double that quantity, 
e<|ual to 5 cwt. per acre of guano, or SO tons of farm-yard manure.* 

* By an experiment made last season, on a portion of meadow in Lancashiit,. 
applying at the rate of 15 tuns of farm-yard manure peracie^ and 3 cwi. of guaatts 
another tiqual portion^ their effects were found to be inferior to the 8 tons of aewfl- 
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i^lMATB of the probable Expense of Receiving-Tanks, Pumping^- 
. Enginet Pipes, Hose, &c., for raising:, conveying:, and distributing: 

Sewer- Water over an area of Four Square Miles (equal to 2560 

acres). 

£. s. d. 

Reoeiving-tanlu or ponds. ••••.. 500 
30-borse pumping-engiue, engine-bouse, chim- 
ney, &c.: 2.000 

*rhree miles of 12-inch main-pipe . • • • 3,704 

Sixteen miles of fire-clay ser\'iccpipes . . . 2,020 6 4 

Hose with screw joints .... . . 283 4 

Plug-cocks 128 

8,035 10 4 
Contingencies, 10 percent. • . 863 11 2 

Outlayfor 2,560 acres. • • • £9,499 1 6 

For one acre, 3/. 14^. 2d, 



EariilATB of the probable Annual Expense of the Application of 17,920 
gallons of Sewer-Water per Acre, which will contain 5 cwts. of 
diasolved and suspended matter, and which is considered to be equal 
to a dressing with 2j^ cwt. of guano, or 15 tons of farm-yard manure. 

Raising 45,875,200 gallons 200 feet high, to be £. «. cf. 

distributed over 2,560 acres, allowing 17,920 

gallons per acre, at 2<L per 2,400 gallons • • 159 15 1 

Annual wear of hose 93 12 

Management, and wages of men employed in 

distributing • • 348 

Rates and Uxes 320 

Interest on sunk capital 9,499/. U. Bd., at 5 per 

cent 474 19 

Allow for repairs and sinking-fund 2i per cent. 

ODoutlay 237 9 6 

Annual expense of application to 2,56 acres . • 1 ,6 33 15 7 



£. s. d. 

Cost of manuring one acre with sewer*water • • 12 9 

„ „ guano, 2j cwt., at 8«. • • • 1 

„ „ farm-yard manure, 15 tons, at 4«. 3 

Sewer-water is cheaper than guano • • • • 7 3 

farm-yard manure .2 7 3 

the average of the two 1 7 3 



tf It 



water applied to a timilar eaUat of ground. The water applied not havmg been 
aaalysed, I cannot fmtimate the amount of fertiliimg mattert contained m it ; but 
■smining a iimilar quantity to that found in the Edinburgh acwer-water, the amount 
ifptied nott have been about 1792 gallons per acre, whicli is mucb Isat than the 
weSafity I propo!»ed to apply to tiHa^ land. 

* Oao-haU of the cott <>f the inaiii-pip« it only charged, ai from its position ana 
capacity it is sufficient to wipply other sections of land of equal extent* 
tOL. II. ^ 
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Estimate of the probable Annual expense of the application of 35»849 
gallon^ of Sewer- Water per acre, which will contain 10 ewt. of feitf* 
liiing matter, and which is considered equal to a dresaing' with 5 CWL 
of guanOy or SO tons of farm-yard manure. 

£. «. d. 

Raiding 91,750,400 gallons of sewer-water, to 
be applied to 2,560 acres, at 2i. per 2,400 gal- 
lons 319 10 2 

Annual wear of hose . . . . '• • . . 140 8 
Mauaf^ement and'wajges of men employed in 

distributing 396 

Rates and taxes • • • . • • . • • 500 

Interest on sunk capital at 5 per cent. *• '. . 474 19 

Repairs and sinking-fund, 3 per cent, on outlay 284 19 6 

Annual expense ofthe application to 2,560 acres £2,1 15 16 8 

£. «. d. 

Cost of manuring one acre with sever- water • • 16 6 

with guano, 5 cwt. at 8«. ..200 
with farm-yard manure, 30 tons . 

at 4« ^...600 { 

Sewer-water is cheaper than guano ••••136 
„ „ farm-yard manure .536 | 

„ „ the average of the two 3 3 

I have ascertained that the quantity of sewer-water 'due to a town 
of 30,000 inhabitants amounts to about 1,190,080,946 gallons per 
annum, which quantity will yield an annual application of 17,920 gal- 
lons per acre to an extent of 66,410 acres. Taking the average cost of 
guano and farm-yard manure,* as shown in*the first and lowest estimiie, 
at 21. per acre, and deducting I2s, 9^., the cost of the application of 
the sewer-water, there wiirappeaf a saVingf dhe to the sewer-water of 
1/. 7s. 3c/. per acre ; allowing one-half Chereof to go to the fanner, 
there will remain a free income due to the sewer-water of 45,241/., wluch 
is nearly one pound per head of the population. 

This result is so far corroborated Ixy the estimates given by Liebig, 
and other chemists, of the value of the solid and liquid excreta of amao. 
But here there is, in addition in the sewer-water, a vast amount of soap- 
suds, dish-washings, horse and cow urine, the debris from manufactures, 
the washings of the streets, &c. At present in most towns much of 
the human excreta, both solid and liquid, passes off into dung^pitSi &C.; 
but a more perfect system of sewerage would secure the whole of the 
liquid and dissolvable debris made within the town so as to cause a 
much greater enrichment of the sewer-water than exists at present any- 
where, or than was found in the sewer-water analyzed to a^rd data for 
this estimate. 

- Taking a general view of the subject, we may safely assume a clesr 
revenue from the sewer-water of all towns of 1/. for each inhabitaar, 
either in a direct money return, or partly to the inhabitants in a reduced 
price from the increased abundance of produce : and it is obvious that 
such income annually accruing will provide a sufficient fund for the 
improvement of all towns in a manner corresponding to the moit en- 
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jb^htened Tiewa with respect to sanatory ref^ulation and improvement 
■ tile pteseni time, and will remain as a source for accomplishing such 
pHhct improrements as science and practical expeHence shall from time 
Ito time 8U|rgies(. 

Obatacles, both moral and physical, will no doubt be fontid in the Way, 
iMt none certainly itiore formidable than such as were opposed to the 
fattrodtiction of p:as for lighting towns. At present the sewer-water of 
tewns is unappropriated, and, although all contribute to its production, 
adne claim therein a right of property. It is in principle and in origin 
pablic property, and, having an important value, it becomes the duty of 
the gnardians of the public interests to take steps, in the first place, for 
the investment of all sewer-water for the public interest, and thereafler 
to provide legal facilities for rendering it practically available. Some 
lime will elapse before the public in general see and fully appreciate the 
merits of this scheme, and no great heed will be given to ir, until at 
least dne town, or section of a town, shall have put the plan into actual 
operation ;* but so soon as that shall have been accomplished there will 
be a general desire to adopt the plan, and, there will be no difficulty in 
finding ample capital for the purpose. The great outlets of the sewer- 
age of most towns can with little difficulty be adapted to the appropriation 
of the sewer-water for agricuhural purposes, and the internal and more 
minute sewerage cnn afterwards be carried to comparative ])erfection by 
the funds which will arise from such appropriation. 

With such command of funds as the application of the sewer-water 
will afford, the structural improvement of towns will proceed with a 
iteady progress unfettered by private interests, and uninfluenced by 
popalar clamour. 



Copt of a Commission issued in the Reign df Hbnrt the Fourth, 
for Inquiring into the Means of Draininq and Suvfltino the 
Town of Kingston-upon-Hull with Water. InquUitum ad qmod 
I^amnum, 3 Hen. IV. 

Henrt, by the grace of God, King of England and France, and Lord 
of Ireland, to our chosen and faithful Henry de Percy le Fitz, Esquire ; 
William Gascoigne, Esquire ; Peter de Bukton, Esquire ; John Scrop^ 
Esquire; Robert de Hilton, Esquire ; John Rouche, Esquire; John 
Holtrum, Esquire ; Robert Tirwhit, William Lodyngton, Hugh Arderne, 
John de Predenesse, and Richard Tirwhit, greeting: Know ye that 
whereas, as we have learned, oiir chosen lieges the mayor, bailiffs, and 
commonalty of our town of Kingston-upon-Hull, hold the same town 
of ns at a fee farm of sixty and ten pounds per annum, and that town 
is situated upon the river Humber, which is an arm of the sea : and there 
is need in these days of great charges and expenses for the protection 
of the same against the force of the water aforesaid : and so as well on 
account of charges and expenses of this kind there daily arising, to be 
snstained and supported, as that sweet water is not had coming or 

* I am at pr«teut engraged by the Harbour Commistioners of Abeideen to report 
Upon the best means of applying the sewer-water of that city for agricultural par- 

N 2 
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flowing to that town, except only by boats, and that at sutnptuoni coit 
whereby the poor inhabitants of the town aforesaid in large numbot 
every year during the summer time, of necessity, on account of the lor- 
city and deamess of water of this kind, depart from the same town and 
renounce and avoid it, to the injury of the town aforesaid, and in proeoi 
of time to the final destruction of the same, unless a suitable and speedy 
remedy in this matter be speedily applied. We, considering the afoie- 
said, and that the said town is the key of the country there adjacent, 
and of all the county of York, and desiring therefore to treat with grt- 
cious favour the aforesaid mayor, bailiffs, and commonalty in this matter, 
at the petition of the mayor, bailiffs, and commonalty themselves, hm 
assigned you, eleven, ten, nine, eight, seven, six, five, four, and three 
of you, of whom we desire some one of you (you the aforesaid Henry, 
William, Robert Ttrw hit, William and Hugh, to be one) to inform your- 
selves by all legitimate and honest ways and means by which, according 
to your sound discretions you shall best have known how or be able, 
and also to make inquiry if it shall be necessary, upon the oath of good 
and lawful men of the county aforesaid, as well within as without the 
liberiies, through whom the truth of the matter sliall be able to be as- 
certained, how and in what manner the said town the better, the more 
speedily, and the more effectually shall be able to be relieved and sus- 
tuined with sweet water of this kind, through parts there contiguous and 
adjacent, as well by sewer courses as by other mode ; and to the full 
and due execution of all and of each (of the things) which shall happen 
to be devised in tliis matter, through information of this sort, or by 
inquiries, by you eleven, ten, nine, eight, seven, six, five, four, or three of 
you (of whom we desire some one of yon, you the aforesaid William, 
Robert Tirwhit, William and Hugh, to be one) to be duly taken to be 
ordered, made and completed in the best and most discreet manner which 
you shall know or be able. And further to inquire by the oath of good 
and lawful men of the same county, as well within as without the liber- 
ties through whom the truth of the matter shall be lietter able to be 
known, whether the aforesaid matter to be ordered, made, and com- 
pleted in this business, by you eleven, ten, nine, eight, seven, six, five, 
four, and three of you (of whom we desire some one of you. you the 
aforesaid Henry, William, Robert Tirwhit, William and Hugh, to be 
one) when they shall have been so ordered, made, and completed, be 
to our loss or prejudice, or (to the loss or prejudice) of others, or not; 
and if it be so, then what our loss and what our damage, and to what 
the loss and what the damage of others, and of whom, and how, and in 
what manner. And therefore we command you that at certain days 
and places which you eleven, ten, nine, eight, seven, six, five, four, 
or three of you (of whom, we desire some one of you, you the afoit- 
said Henry, William, Robert Tirwhit, William and Hugh, to be one) 
shall have provided for this purpose, you diligently attend respecting the 
aforesaid matters, and cause them to be inquired into, and examine 
them, and send without delay to us in our Court of Chancery, and this 
briefly, the inquisitions thence distinctly and openly made under the 
seals of you eleven, ten, nine, eight, seven, six, five, four, or three of you 
the aforesaid (of whom we desire some one of you, you the afi>resaid Henry 
William, Robert Tirwhit, William and Hugh, to be one) and under 
the seals of these, through whom they shall have been made. For we 
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bsfse commanded onr sheriff of the county aforesaid, at certain days and 

jlaces, which you eleven, ten, nine^ eight, seven, six, five, four, or three 

(pf yoa (of whom we desire some one of you, you the aforesaid Henry, 

.'William, Robert Tirwhit, William and Hugh, to be one) may cause 

l^m to know, that because to come before you eleven, ten, nine, eight, 

aevenf six, five, four, or three of you (of whom we desire some one of 

Jim, you the aforesaid Henry, William, Robert Tirwhit, William and 

Hugh, to be one) so many and such good and lawful men of his bailie- 

Iwick, as well within as without the liberties, through whom the truth of 

fihe business in the aforesaid matters shall be able the better to be 

ikoown and inquired into. In testimony of which thing we have caused 

these other letters to be made patent. Witness me myself at West- 

Binatcr, the Eighth day of March, in the Second year of our Reign. 

By the King himself and Council, 

Gaunstede. 
(Here follows the Return of the Inquisitwn of the Jury.) 

Indorsed. 

The Anstoer of John Scrop^ Esquire^ andofhis Felloto Commissioners 
vnthin written^ appears in an Inquisition and Verdicts, — (Sewed to 
this Commission.) 

We, John Scrop, Hugh Arden, John Redeves, Richard Tirwhit, and 
our Associates, Commissioners of the Lord the King, being assigned 
by his letters patent to arrange, elfcct, and determine how in what 
manner the town of Kingston-upon-Hull shall be able to be better 
more speedily, and etfeclually relieved and sustained with sweet water, 
■8 well by sewer courses as by other mode, according to the force, form, 
and efiect of the said letters to us, the aforesaid Commissioners directed, 
ssin the same letters patent more fully appears; by virtue of which 
aforesaid letters, indeed, I)y good delit>eration previously had. Also 
through the information, assent and consent of the parts adjacent, and 
of very many trustworthy persons, we have, for our decision decreed, 
ordained, and determined thai a certain ditch named a sewer constructed 
anew in the pasture meadows and ground of Aulaby, in breath 12 feet, 
and of the depth of 5 feet measured by the royal yard, in length from 
the spring called Julianswell, in the said pasture meadows and ground 
of Aulaby, as far as the Waldkerr of Swanland, and so descending from 
the Waldkerr aforesaid, in the length, breadth, and depth aforesaid, as far 
as Mitonker dike, and so descending by Mitonker dike, on the north 
part of the field of Mitonker, as far us a certain ditch newly made near 
the common road which leads from the aforesaid town of King^ston, 
towards Beverley, in length descending as far as the ditch called the 
Town Dike, under the walls of the said town of Kingston, and so thence 
descending and by sufficient course, as far as the gate of the said town 
of Kingston-upon-HulI; and that a sufficient dam for the warding ofi^ 
of the salt water, may be made in the north end of a certain ditch lying 
between the pasture of Aulaby and the pasture of Swanland, called the 
Waldkerr, for ever; and another sufficient dam likewise made for the 
warding off of the salt water at the north end of a certain ditch lying 
between the pasture of Swanland called the Waldkerr, and a certain 
pssture called Mitonker, together with all other dams whatever here- 
after to be made; wherever it shall appear necessary to the mayor, 
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bailiffii, and commonalty of Kingston-upon-HulI, now and in future, 
for the preservation of the sweet water aforesaid, and the warding off 
of all salt waters whatever coming there forever ; and that all the dams 
aforesaid made or in future to be made there, as well in constructing 
as in repairing, be made by the aforesaid mayor, bailiflfs, and commonalty 
at their own proper cost, without injury, disturbance, or obstruction of 
any persons whatever for ever. Through which sewer, indeed so to be 
newly constructed and afterwards to be called Juliandikc, all thecounrs 
of the sweet waters as well of the said spring called Julians well as of 
all other courses of spriugs in Demynghamynges in Aulaby, together 
with the course of a certain ditch in Demynghamynges aforesaiii, aud 
the Northkerr of Aulaby, together with the courj^s of two springs 
existing in Aulaby and Hautempris, namely, from one spring in the 
diich fiirmerly (in possession) of Peter de Anlaby in Aulaby, thence 
descending as fur as the aforesaid ditch called Juliandike, and fum 
another spring in the field of Hautempris in the Northwest \-nges from 
thence descending by different courses as far as the aforesaid diicbof 
Juliandike, may have a direct course in the aforesaid ditch called 
Juliandike, as is above written of the aforesaid matters, in the support, 
upholding, and relief of the royal town aforesaid. Moreover, we, the 
aforesaid Commissioners, according to the tenonr, force, form, and 
effect of the Commission aforesaid, have caused diligent inquiry to be 
made by means of different inquisitions taken before us, iu neighbouring 
places and parts adjacent, in the presence of tenants makin«r communi- 
cations on the ground aforesaid, where the ditch aforesaid is ordered to 
be made, as in the verdicts of the said inquisitions, sealed and stitched 
to this letter, more fully appears ; all which things having been ordered, 
ordained, determined, and adjudged, and also (as it is said) inquired 
into by us, the aforesaid Commissioners, the tenunts of the ground 
af(»resaid with unanimous assent and consent, have defined and of^ 
daiiied that the aforesaid ditch should be made as well in ]enu:th and 
breudth as in depth, according to our order, determination, and decision 
aforesaid, and the verdict of the inquisition aforesaid. In testimony, 
indeed, af!irmation, and approval of our aforesaid order, determination, 
and decisions to last for ever, for the improvement of the adjacent 
county, and the relief and support of the aforesaid royal town, accord- 
ing to the effect of the Commission of the Liord the Kingj we have 
affixed our seals to these presents. 

Dated the Eighth duy of October, in the Third Year of the reign of 
Ring Henry the Fourth after the Conquest. 



Mr. Joseph Farrar, one of the Secretaries of the Mechanics* 

Institution, Bradford. 

What is your eipcrience of the necessity of provisions for a BuikKng 
Act, to remedy the evils you have in existence in Bradford? 

We should not have had, as we have, instances where streets arc built 
across and stopped up at the ends ; of this we have several instances 
in Bradford. I imag:ne that the property has been considerably de- 
teriorated, as well as the health of the inhabitants, from that circum- 
atancc. Another evil we should have avoided, and the honies would 
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have been properly drained ; I think there onnfht to be some compul- 
tpry powers, for the protection of the tenantry, to have the slop-drains 
run into the main sewers. 

Would the convenience of cheap supplies of water and of water- 
closets be appreciated by the working; classe»? 

I think the introduction of proper snpplies of water iiitD the houses 
would be appreciated, and would facilitate the improvement of the work- 
ing classes; but they are not yet p^enerallv acquainted with water-closets. 

Are there not in Bradford a considerable proportion of married men of 
improving habits that might adopt any improvements such as those re- 
commended ; and if tliey saw that they were the means of reducing 
sickness, be willing to pay a little adrlitional for the benefits they would 
derive from them ? 

Tes ; I think many would, and would voluntarily pay what was ne- 



When the better class of workmen become accustomed to it, would 
not other inferior classes follow ? 

I think they would. 

Have there been many fires in houses belonging to the working 
classes ? 

I think we have had very few fires — only three or four during the last 
20 years from tenements of the working classes. 

"What sort of walls are built for the cottage tenements ? 

The walls for cottage houses are generally a single brick ; in better 
houses they are thicker. I do not think that in the labouring class 
tenements it would be necessary to incur the expense of providing party- 
walls by a legislative Act. 

Do many of the labouring classes own houses? 

Many of the working classes have built their own cottages : those that 
have saved perhaps 60/. or 70/. have purchased land and raised money 
on mortgages, and then have erected others. In some instances clubs, 
sustained by monthly payments, have built, and the houses are divided 
by valuation and lot. 

What proportion of labouring class houses are held directly or indi- 
rectly by themselves ? 

I cannot state precisely ; probably there might be one-third of the 
cottage houses owned by the labouring class. 

Are there other classes that are wholly dependent on cottage rent ? 

Yes ; I know several who sink all their capital in cottages, and depend 
on the rent. 

It is to be presumed, then, that few could advance money for per- 
manent improvements on the property ? 

It would on many be a matter of great severity to have any more 
immediate outlay. 

If the money were raised by loan, and payment spread over a period 
coincident with the benefit — say 20 years — and charged at a rate of 3f. 
or 4«. per annum ? 

It would undoubtedly facilitate the improvement to spread the eipen- 
ditnrc over a period of years. 

Would it be desirable to enforce better ventilation ? 

Undoubtedly it would. 
' ■ Would it receive much opposition ? 
*- I think not. 
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To (he CoHHnxioKKU for iNqutKiNQ into tbe SiNiTOiT Coki 

of Populous Town*. 

GsNTLlMKH, Bradford, York$hirt^ March 22nd, I) 

Ttie Bndrord Boanl of Surveyors beg respeclfully to c 
vou their opinion! of what the; deem to be the delects in the C 
Hif^hway Act, BOd also to point out to you some of the local diffi 
(hey have to contend with in the discbai^ of their duty. 

The present Board of Surveyors, consisliag of 13 mcmben 
fonned 12 months a^ under the 18th section of the Highway Ac 
TJous to which lime there were only two surveyors for the whole 
ship. A party of rate-payers alive to the importance of having 
regulations in the town, assembled at the vestry ond elected the i 
Bmrd, several of whom have taken a great interest in the goo 
nagementof the town. The surveyors have divided the town in 
Iricts or wBrd^i, over each of which two members of the Board ■ 
pointed to superintend. They have let the collection of the rate 
per centage system, and have made several other arraDgemeDl 
the view of carrying out the improvements required in the most el 
and at the same time in the must economical way. Several im 
ments have already been effected ; some are in progress, and 
in contemplation. Nevertheless, by the present constitution < 
Board, the whole of the surveyors will have to retire from office 
end of the year, and though re-eligihie, they are aware that at t 
sueing election a stronger party may assemble and elect an CDii 
Board, who may be either totally ignorant of their duties, or who, 
avene to the plans of the present Board, may suspend the impnm 
now going on, aiul prevent those that are in contemplation. Fr 
loose wording of the Act, also, it is not clear nhethrr, when a B< 
once formed, the vestry shall have power to revert to the old m 
manngement. To remedy these evils the surveyors think that . 
portion of the members of the Board should rutire annually. Thi 
think that the election should nut be by the vestry, but that ihey 
be elected by the burgesses on the burgess list in corporate town 
the same manner and at the same time as the Poor Xiaw Gnardi 
■owns where there is not a corporation. They wish also to r 
that the present Act mattes no provision for supplying vacancies 
of the death uf any of the surveyors. During the past year two 
and efficient members of the Board have died, and for want of 
provision, no others could be appointed in their room. 

The Highway Act does not clearly define the powers whii 
Board of Surveyors have in the appointment or the discharge ol 
officers, or in the recovery of moneys, books, documents, &c., 
any of the olhcers who may be disposed to retain them. An in 
haa occurred during the present year when a collector,on bein 
eharged, luoh away from the otfice all the rale-books and ke]>t 
nearly a month, during which time the business of collecting w 
stand. The magistrates refused tn interfere till the Special Hi, 
Sessions were held ; and the nmedies ore so imperfectly defined 
Act, tliat the Board were doubtful whether they should succeed 
the case shouM be heard. The collector, however, was prevailed 
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give up the books after the proceeding had commenced. The sur 
^. veyon thiak that the law for such cases ought to be more clearly defined, 
and that not only for such cases, but for the general purposes of the 
Act, it should be more summary. 

The fees payable to the clerk of the magistrates, according to the 
lOlh section of the Highway Act, are, in the opinion of the surveyors, 

* much too high, and are considered very oppressive to the poorer classes. 

* The cost of a summons is 25., and for a distress warrant 4^. Now there 
> are several thousand rate- payers in Bradford whose rates do not amount 

to more than 2s.<^ and when the rate is small, the surveyors are reluctant 
' to summon for fear of the expense. In consequence of tliis, in such a 
'"fluctuating population as that of Bradford, a great many of the rates 
- are fest by the removal of the occupiers before proceedings are com- 
' menoed. They think that if the fees were less they should be induced 
' to summon more readily when a rate-payer was neglecting to pay, and 
the rate-payers being aware of this, would become more punctual in 
their payments. They arc of opinion, however, that if the owners of 
property should pay the rates, or at least the rates of all the property 
the rent of which is under 10/., this evil would be remedied. If a poor 
person wishes to be excused the payment of iiis rate by the 32nd 
section of the Act, he is to summon the surveyor before the magistrates, 
who, upon hearing the case, have power to excuse the rate. This is the 
only mode pointed out by the Act, by which a poor person can be 
ctcnsed from the payment of his rate. Thus if a rate-payer owes Ix., 
and wishes to be excused, he must summon the surveyors before the 
mag^trates at a cost of 2s. ; or the surveyors must summon the rate- 
payer at the same cost, and then the magistrates may forgive the rate. 
To remedy this the surveyors think that the Board should have power 
to excuse the rate of any poor person without the interference of the 
magistrates at all ; or the magistrates might, on the recommendation 
of the Board, be empowered to excuse such rates. 

Local Difficulties, — The Local Act for lighting and watching the 
town gives the Commissioners, appointed under the Act, power over the 
catnseways and footpaths in such streets as are declared to be within the 
limits of the Act. The 112th section of the General Highway Act 
reserves to the Commissioners this power. The effect of these clauses 
ia the respective Acts is this, that a part of the causeways and foot- 
paths are under the control of the Commissioners, and a part of them 
mider the surveyors. From a want of proper official documents, doubts 
arise frequently as to which of the two bodies certain parts of the cause- 
way belong. From these clauses another evil has also arisen. Either 
from the remissness of the Commissioners, or from some defect in the 
Act, encroachments have been frequently made upon the causeways, and 
a notion has become prevalent that the causeways are the private property 
of the owners of the houses. This notion is strengthened- by the fact 
that the owners are compelled to keep the causeways in repair by a 
elanse in the Local Act. Hence posts or railways are put down to 
preserve what they conceive their rights, and which are a source of 
great annoyance and danger to the public. In consequence of this the 
•arveyors find great difficulty in widening the cartway, iu rounding th^i 
CMseways at the comers of the streets, or in laying down or removing^ 
cnisevrays to meet the growing requirement of the town. When any 
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■Dch alteratioB ii rvqalred. they have flrtl to prerail upon the ( 

tnissioDen to more in (he btiainMB; snd wh«n they underlmke 
alteration, tbe owner of the propertj adjoiniog not unrrequentlj n 
them, and thus the towu is kepi j'n constant turmoil and lili^ 
About four months ago the CommixMuners commenced an alleraiio 
the causeway of one of the principBl streets over which the public 
psiwed during^ ihe memory of the oldest inhabitant. Neverthelese 
owners of tlie property adjoining drove olF the workmen by main fl 
and Ihe canfieway haR remained all the winter in an uiifinihhed s 
highly dangerous to the pulilic. To remedy this slate of things, the 
leyors think that the whole of the street from wall to wall ought t 
under the control of the snme body, and that the expense of the msl 
and the repuirinrr of the cartways and causeways Khould be defn 
by the public from the Highway Rute. 

Tbe Bradford Canal is supplied with water from the Beck, w 
for a short ilistunce runs parallel to it. The bed of the Beck ta )( 
than the bed of the Canal, and hence flood-gatea or stop-gates are 
down in the Bech, which prevent the escape of the water till it I 
to a certain level, in order that the Canal may have a snpply of wi 
which is conveyed throufih o sluice for this purpose. The drains ol 
town are emptied into Ihii watercourse, and principally above 
flond-gates. Besides, on the .sides of the stream, there are a g 
many (ciciories of various kinds of mannfaeture, &c., the soil, ref 
and filihof which fall into the Beck. In summer lime the wall 
low.aiid all this filth acciimulyles lor weeks or months above the fli 
gates, niid emits a most nllensive smell. This noxious comjwuni 
conveyed tlirnugh the sluice into ttie Cunal, where it uiidergoc 
process which renders it still more offensive ; for the mill-owners bi 
the fliKid-gates having B deficiency of water, contract with the | 
prielors of ih« Canal for a supply of water for their boilers. The w 
is conveyed for this purpose in pipes to tlie boilen', and after b> 
nsed fur the generation of sleam, is conveyed back again into 
Canal, so thut the-watersof the Canal are scarcely ever cool in sumi 
and constantly emit the must iilfensive gases. The public health s«l 
eonsiderably ill consequence in the iieighlioiirhood of the Cunal, i 
appenrs from Ihe mcrluary returns that more deaths have occurred 
(his localiiy than what have occurred in a l>elier conditioned Inca 
During; the Inst summer the surveyors Iwgaii to lay down on efRc 
drain in the principal street (Kirkgate) in the place of the old di 
which wns too Email for the purpose forwhich it was intended; ani 
order to promote the heahh of the town it was thought e;ipedieD' 
empty the drain into the Beck below the flood-gates. This plan, h 
ever, ihey were for pome lime prevented from carryin;; into effect by 
Canal Company, on the plea that it was a ditrrsitm of the trait 
wAifA thf^ irert enlilled. Tlie Company uliimMely allowed the orig 
plan to be carried out, cither liecause they thought the powers givei 
their Act were not sufficient to prevent it, or because a consideral 
for the public health triumphed over private interests. The i 
veyors think that not only should the Huod-gatea be removed from 
populous neighbourhood where they are, but that they should fa 
the power to empty the drains into whatever part of the Beck I 
nay think beat, provided no betlar receptacle can be fonnd for 
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llUh. They are also of opinion that some pfeneral system of efficient 
drainafre should be adopted throupjhont the whole town. 

The Bradford Becl< passes througfh the most populous parts of the 
town. The stream, as stated above, is the receptacle for the filth of 
the town, and during the dry season of the year emits very offensive 
smells. It is liable to swells in rainy weather, and the lower part of 
the town is inundated. These inundations of late vears have become 
more frequent in consequence of the encroachments made by buildinpf 
either in or over the watercourse, which prevent the ready flow of the 
water. The owners of the pro|3erty on either side measure and sell 
half the bed of the stream, and the purchaser, as a matter of course, 
thinks he has a right to appropriate this as he thinks fit. During last 
summer the surveyors were desirous of removing a deposit which had 
accumulated under one of the bridges, the removal of which would 
assist the escape of the water and greatly tend to prevent a recurrence 
of floods ; but they were advised that they had no power to interfere 
in any part of the stream. They are of opinion that they ought to 
have power to prevent any further encroachments in the bed of the 
Beck, and also to have power to lower all or any part of the bed, 
and to flag or pave it if they think proper, so that the water, in times 
of flood, may escape the more rapidly. It ought to be stated that 
the registrars after a flood notice an increase of deaths from epidemic 
disorders in those parts of the town which have been Hooded. 

Several nuisances exist in different parts of the town ; but as they 
are private property, the surveyors have no powers to interfere to cause 
their removal. One of these is in the most public part of the town, 
and in the very centre of business, and consists of refuse, offal, &c., 
from the butchers' shops, necessaries, ash-places, and urinaries. A 
part of this locality is unpaved, and in wet weather is nearly ankle deep 
in mud. This is private property, and therefore the surveyors under- 
stand that they cannot cause the removal of these nuisances. There 
are nuisances of a somewhat similar description in Stoil Hill, near the 
parish church and the Catholic chapel. The surveyors think that either 
they or some other public body ought to have power to remove these and 
similar nuisances in the town. 

The factories are numerous in Bradford, and an immense quantity 
of coal is consumed in their furnaces. The coal consumed is of the 
worst kind, and contains a great proportion of sulphur. The atmo- 
sphere of Bradford and its neighbourhood is constantly impregnated 
with the smoke arising from these furnaces, and is highly prejudicial 
to the health of those who inhale it. A clause was inserted in the 
Local Act, the object of which was to compel the mill-owners to con- 
sume their smoke by the erection of apparatus for that purpose. Tin's 
clause has, however, been found to be inoperative from the loose way 
in which it is worded. The surveyors think that in any Act which may 
"be obtained for the better regulation of Bradford, a clause clearly 
defined ought to be inserted, making it imperative on the mill-owners 
to consume the smoke of the furnaces. 

The surveyors are of opinion that in the formation of new streets the 
owners of the ground thrown out for building should be compelled 
to set out the street open at both ends, and that it should be paved 
«nd sewered to the satisfoction of some competent snnreyor before 
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any erections are made Ihercon, and that no new erections shonU be 
allowed, unless they have croas clraina from them to the maio drais. 
From a want of a provision of this kind the streets in Bradford sis 
built in a most confined manner, and they are unpaved^and without 
drains. 

By order of the Bosrd of Surveyors, 

(Signed) W. Clougb, Clei*. 



SHEFFIELD. 
Report by Mr. Lee, Inspector of Hig^hways. 

Sheffield^ Highway Offices^ November 28, 1843. " 

In a report of the inconveniences and expense entailed by manage- 
ment of roads in Sheffield, without system* and under different BU^ 
veyors, I may refer generally to Dr. Holland's ** Vital Statistics of 
Sheffield," recently published. A few facts, not contained ia thit 
work, may be briefly mentioned. One great inconvenience and expense 
was the expenditure of large sums in the neighbourhoods of the sevcisl 
surveyors, while the principal thoroughfares were comparatively ne- 
glected ; but the root of this and other evils was tbe absence of so 
efficient, independent, permanent, paid officer. My predecessor, who 
was employed many years, could tieither read nor write. He kept 
horses and carts which, under his own superintendence, performed team- 
work, by the day. He recommended and overlooked the making of 
common sewers, and at the same time contracted to do the work hioi* 
self without level, plan, specification, or written agreement, andofcoune 
without any regard to tlie dimensions required in the localities. 
Within the last eight years, several miles of such sewers have required to 
be entirely reconstructed, and some are now in the state indicated in the 
sheet of transverse sections of the older sewers, iu Bowling^green-stitet 
and Norfolk-street. 

Jobbing to a great extent was done with persons who supplied mate- 
rials and labour ; and one surveyor had frequently a large piece of work 
executed iu his own neighbourhood, without even the knowledge of hu 
colleagues, and to complete such work as speedily as possible, any kind 
of material was used. The form and construction of the street pave- 
ments was almost a matter of chance, some carriage-ways having twice 
the proper convexity, and others being so flat as not to clear themselves 
of water. The surveyors annually elected accepted the office, ignorant 
of their proper duties, and when they began to see the evils that existed, 
and were competent to apply a remedy, their time of office expired|and 
they were succeeded by others. 

No books of the expense of roads and works were kept, and tbe 
annual cost of maintaining a certain length of any kind of road WM 
so little known, that the last surveyors, before the passing of the 
present Highway Act, rendered the public liable to repair for the con- 
sideration of 100/m a line of tliree roads, which have cost annually, 
since that time, the average sum of 241/. Is, Id, In places where the 
active management is entirely in the hands of the annually appointed 
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forwyore, the expenditure is much greater than necessary^ and the 
Rwds in a very inferior condition, and the most improper and i go 
pactices exist. At the annual pasBing of accounts, in March, tw 
years since, a surveyor informed me that in his parish statute duty 
was still performed, and that they had taken no further notice of the 
present Highway Act than to alter the time of electing surveyors from 
September to March. 

Since the present inquiry was proceeding, I have received a letter 
from a rate-payer in a neighbouring township, who had read in the 
public prints the queries put to me by the Commissioner. I commu- 
nicate it, tliough anonymous, because it displays the mismanagement 
inflicted on a populous place, where there is a JBoard, but no re- 
sponsible permanent surveyor. 



Sib, Township of — " 

I take the opportunity of addressing a few lines to you, respecting 

.the management of the Board of Highways for . It has been 

^be custom for a number of years for men to get into office, to serve their 
own interests rather than that of the town at lar^e, by expending money 
where it is not wanted, for the sake of improvmg their own property, 
whde at the same time a number of other places have altogetner been 
Mglected for the want of a proper person to bring those places before the 
Board. 

Proposed improvements have been disapproved of altogether by the 
present Board, on account of the expense, saying that they wanted to do 
with one book, while the next that comes into office will be obliged to have 
from two to three books, to repair certain roads that these parties have 
Begleeted, and yet these very gentlemen can always oblige their friends 
and neighbours with what they may want, by one surveyor saving to 
another, " you must survey my job, and I will survey yours." By these 
BMans they put it out of the assistant surveyor's hands having anything 
whatever to do with work. One gentleman nas brought forward certain 
(itreets that want both common sewers and repitching ; but becaust he 
eould not get a majority for it, nothing could be done, where nuisances have 
been complained of for years, to my knowledge. He has, in consequence 
of this, refused to act with them any more. Such is the practice and 

eeonomy of the Board of Highways. Much more might be 8aid» 

to show that there is a great deal of partiality where there ought to be 
none. 

I remain, &c., • 

To Mr. W. Lee. A Ratepayer in thb above Township. 

The improvements that have been effected in the township of 
Sheflkld, by a more comprehensive system, may be briefly stated :-r- 

I. The reconstruction of several miles of the older sewers. 

II. The extension of paved carriageways; so that from the 25th 
March, 1836, to the 25th March, 1843, the macadamisced roads have 
been reduced from 52 in number, extending 1 1^ miles to 35 extending 
7 miles. 

ill. The generally improved condition of all the public highways in 
Ae township ; and, 

IV. The constantly decreasing annual expenditure, even while such 
Itiiprovements were being effected, the amounts for the last eight years 
Icing as follows t—i' 
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1834—5 • . • 9,887 1 

1836--7 . • . 8,918 9 

1887—8 . . . 8,032 5 

183a— 9 • . • 8,561 15 

1839-40 . • . 8,852 4 

1840—1 . . . 7.906 1 

1841—2 . • . 7,584 7 7 

184i^-3 . • . 7,234 16 11^ 

There are in reality no leg^I powers in force to renrulate the draitiage 
.of towns like Sheffield, and the general Hij^hway Act contains man) 
defects that would be easily pointed out. It is indisputable, that the 
hii>hway funds are extensively wasted and mismanaged, and that the 
majority of parishes are too poor singly to pay the salary of an efficient 
surveyor. 

I think, therefore, that the formation of districts sfaotild be com- 
pulsory, and that such districts should be sufficiently large to secore 
the whole services of an efficient permanent surveyor, who should 
possess the qualifications of a civil engineer. Such districts min;ht be 
identical with the Poor Law Unions, or, what would be better for 
drainage, might comprise geological areas, containing a larg^ popula- 
tion, without regard to the arbitrary boundary lines of counties and 
parishes. I have no hesitation in saying, that on the grounds of 
economy and efficiency, the f^ewers and the roads ought to be under tht 
management of the same surveyor. That which is best for a part will 
be good for the whole, and therefore, any improved legislative enact- 
ments should secure not only scientific management, but as far ai 
possible UNiPORMiTT. If it be objected that an extensive 8)*8lem of 
artificial drainage would only be required for populous districts, a sepa- 
rate Act might be passed for the paving, cleansing, and draining of 
city and town districts, and another providing for scientific managemeflt 
of the roads in rural districts. 

The spirit of the two Acts would be the same, — the difference only 
in the practical detail of each. 

The qualifications for the office of commissioner, or member of a 
Board, should he such as to exclude nWjobbiyig cabalsy and attempts to 
ierve private interests at the expense of the public; and to secure the 
greatest amount of intelligence and respectability. 

The qualification of surveyor should be his scientific attainments, 
skill, and experience, and an unblemished character. A person sbonld 
not be a more eligible candidate for the office because he has many 
friends, but has been unfortunate in some other business. 

The respective duties of the Commissioners or Board, and the sur^ 
veyor of the district should be clearly defined, and no Acts of the 
former should have any force or virtue, but those of the major part of 
the members present at a meeting of the body duly convened. 

To induce men of talent and integrity to accept (he situation of sur- 
veyor, the office should be held permanently during good behaviouTi 
such an officer so qualified and faithfully discharging his duty ought 
to be protected from the unpleasantness of an annual re-election by the 
Commissioners or Board, when his salary may be reduced^ or e?cii bb 
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situation be placed in jeopardy, because in the exercise of his public 
duties he may have rendered himself obnoxious to individuals who have 
since contrived to get themselves and their friends into office for the 
purpose of injuring him. The more efficient and talented the officer, 
the more easily such designs against him succeeda because the rate- 
payers, satisfied with the previous management (and for the con- 
tinuance of it, the known character of the officer is a guarantee), become 
apathetic and indifferent to the election of the Board, and leave its 
construction to those who have some sinister object to attain. I have 
dwelt more at length upon the qualifications and duties of the various 
officers, because it is of little donsequence what may be the law, unlesft 
it provide that they in whose hands its execution may be placed shall 
be properly qualified. 

Estimates, 

For private house drainage, I have no doubt tile-piping would be the 
best, but I cannot state the exact expense, because they have not been 
used in Sheffield :•— efficient house drainage, whether by tile-pipe, brick, 
or stone, 4^. 6c/. to 6^. per running yard. 

Where water-closets are used, the whole of the soil and liquid refuse 
passes into the sewers through the leaden pipe and a small drain. 
The charge of the water company, I believe, is 30«. per annum for each 
closet, they might probably be supplied for much less. After the first 
outlay a good water closet will not cost in repairs perhaps more than 
bs, in eight or ten years ; but the ashes or dust would still require 
moving, and as it is npt used here for making bricks, the expense would 
be per house 55. to lO;. annually. 

The cheapest mode of house cleansing, irrespective of all other con- 
siderations, is undoubtedly the present one, (i. e.) privies with ashpits 
and cesspools emptied, perhaps, twice or thrice during the year by 
farmers in the neighbourhood, who pay the occupiers of the houses 
from l5. to 3s. per cart-load. 



The cheapest form of closet used here is called the "ser- 
vants' closet ;" it is merely a bason or pot inserted into a 
pipe or drain, with a. tap from the cistern to wash it out 
occasionally. It is by no 7n^ans efficient. The cost would 
vary, being greater if fixed upon the first or second floor 
than upon the ground; much would also depend upon 
the distance from the sewer. The general average would 

*>«•— £, s, d. 

Plumber . . 4 

Joiner . • • 2 

Mason and drain 2 



£, s, d. 



8 



The best and most effective water-closets used here are 
the various kinds of " pan-closet/' but they require the 
.handle to be lifted up every time they are used ;.and the 
various *' self-acting closets ;" either of these kinds would 
cost under similar circumstances to the above • . • • 12 

N.B. — All closets inferior to the two latter are liable to 
\ieoome filthy and disgusting. 
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It is ffNnewhat diflBcnIt to say wliat nomber would be 
required ; but if erery house in the densely pojralated part 
of the town were to have a separate water-closet, there would 
be at least 18,000 

If the houses in each court had the present privies turned 
into a common water-closet, with a large cistern over it, the 
number would probably not exceed ••••••• 8,000 

In the densely populated part of the boroug^h there are probably 40 
miles of streets, containing an average of 450 houses per mile ; ihii 
would give the 18,000 houses stated aboVe ; 10 miles may be dedwttd 
for sewers already made, leaving 30 miles of new sewers to be coo- 
strucled, which, at 880/. per mile, would cost 26,400/. or 27,000/. ; the 
average charge per dwelling-house, for main sewers, would therefore be 
1/. 10^., and the annual instalment for repayment in 80 years of pnn- 
cipal and commuted interest, at 5 per cent., would be Ix. 9|i/. Ttie 
charges would therefore be as follows : — 



FInt OaUajt per Teneaieok. 


Annual Insialmenl of PriadpAlaaA 
Interest Ibr SO Ycut. 


Servantb' Closet:— £• «. d. 
Water Cloiet .) 
Civtern • •> 8 
Draia • . .J 
Main Sewer . 1 10 
Water • • • •• 


ff. d. 

9 ^ 

• . unVnovn. 


9 10 


• • 



Pan^ or Self-acting Closet :— 


£. 9. 


d. 


«. d. 


Water Closet . 








Cistern • • . > 


12 





14 3 


Drain . • • 








Main Sewer • 


1 10 





1 9f 


Water • • • 


• • 




unknown. * 




13 10 





• • 



I have prepared a sheet exhibiting transverse sections of some of the 
older sewers. Several of them are capacious, — none of them are in the 
best form ; some that were laid down only a short time before my ap- 
pointment are in a ruinous condition, and in any efficient system of 
drainage, would require to be reconstructed in a better form, and at a 
lower level. 

The cost of bricks for sewers varies according to the aixe, quality, 
and other circumstances, for every 1000, from \^, to 2\s, 

The cost of making the same, for every 1000, from i3«. to \ls. 

I have also prepared a sheet of transverse sections of the sewers con* 
structed during the last eight years. Nos. 4, 5, and 6, are not good for 
cleaning themselves ; they are ytty seldom used, never but when tha 
inclination of the street is great, and then only because they are very 
cheap. No». 7 and 8 are the general forms of grate-soughs or gully- 
holes ; the coat per running foot for each is as foUuws : — 
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No. 

No. 
No. 
No. 
No. 
No. 
No. 



1 
2 
3 
4 
5 
6 
7 



No. 8 



5 
4 
3 
2 
2 
1 
1 
1 



4 

to 4 
4 to 3 
6 
2 
10 
4 




s. d. 



3 
9 



The private house drains are generally badly constructed, and as I 
iTe in a previous communication informed the Commission, cost from 
ii to 1#. 9d, per foot ; the forms of several are given upon the sheets of 
ansverse sections of the older sewers. Owners of property are fre- 
lently much imposed upon in price. They might have drains better 
mstructed for the cost of labour and the material only, by our men, bui 
ey prefer making their otan bargains. Applications are seldom made 
me respecting drains by the owners of property, excepting to deter- 
ine disputes between the contractors and themselves, or when the 
*ains are found to be useless. 

There is no char^;e for entrance to public sewers: great injury having: 
!en long done to the sewers, and to the street pavements, by unauthorized 
•rsons disturbinr^ them. A printed notice has been recently posted 
. the town ; und by the direction of the Board, I have prepared a 
inled form of permission, a copy of which is attached to that notice. 
There are no other public regulations for private drainage. 
I have prepared a sheet of transverse sections of the best forms and 
ces of drains, and have shown in colours the materials available in the 
cality. I have no experience to enable me to say whether or not tile- 
ping for small drains would be cheaper than any other material. I 
ink it would; but the public drains could not be well e.xecuted, tqnm 
large scale, cheaper than at present. The prices per foot lineal would 
; about as follows :— 



No. 
No. 
No. 
No. 
No. 
No. 



1 
2 
3 

4 
5 
6 



s. 


d. 


6 


6 


4 


8 


4 





3 


6 


3 





2 


8 



No. 7 . • • 

No. 8 . . . 

No. 9 probably 1 

No. 10 . . . 

No. 11 . . . 

No. 12 . . . 





d 




8 




8 




6 




6 




6 




6 



Nos. 7 and 8 are intended for g^te-soughs, and Nos. 9, 10, 11, 
id 12, for courts, houses, and other private drains. 
My jurisdiction is confined to the township of Sheffield. There is a 
parate Board in Ecclesall Bierlow. I believe there are some few 
wers there, but tke officers confess they know nothing about them, 
there are any sewers in the other townships, namely. Bright-side, 
ierlow, Atterclifi*-cum-Dumall, Nether Hallam and Upper Hallam, 
;e respective authorities do not know it. I have therefore necessarily 
»ilfined my plans* for the Commissioners to the township of Sheffield. 
1 - - - ' ■ - ■ 

* These plans were transmitted to tlie Comnrif tioa, bat it was not considered 
eeuary to insert them. 

VOL. 11. Q 
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The scale upon which they are laid down, is two chains in au inch. 
The private streets and lanes were gehemlly in a filthy and abomioable 
state until a few months since, when I induced the Board of Guarditni 
to employ a large number of able-bodied paupers in removing the le- 
f'uKe, and it has not yet had time to accumulate again. These roads, 
and all i hat are unpaved^ I have coloured green. The public sticctt 
are in good condition; but as one mcKle of repair is more conducive tu 
cleunliness than another, I have distinguished the macadamized streeti 
by colouring them pink ; the boulder pavements^ yellow; aud tbc 
square stone pavements, brown. All the toot pavements in theatrtfU 
are curbed and flagged. The blub lines show the lines of equal aHi* 
tudes ; the red lines and lettering, the situations, sizes, aud deplbiof 
the sewers. The blue ^pots represent water-closets ; and as all the R* 
main ing houses have only common privies, ihey are sufficiently dislis* 
guislied without cnlonr. 

1 am unable to say that there is any street, through which there ii t 
public eewer, entirely without private house drains. 

William Leb, Assistant Surveyor. 

Totlie HeaWi of Towns Cammissiou, 



Plans generally adopted in the Town of Sheffield for Cottage 

Houses. 

I apprehend that no legislative enactment can be made to compel per- 
sons to invest capital in the erection of buildings for the use of either 
ricli or poor, unless such an investment is likely to produce a fair return,' 
it would therefore be wasting time to give designs of cottages for Che 
labouring population, unless it can be shown that such cottages can be 
let to pay fair interest for the capital invested. 

Being unacquainted with the exact plans of cottage property in any 
town but Sheffield (whert*, by the way, it is generally admitted the 
lower classes are better off both as to convenience, extent of accommo- 
dation, and rent, than in most other towns). I will briefly describe the 
])lans generally adopted. Cottage houses, or common tenements, as 
they are commonly termed, are built in rows, back to back, one hmise 
fronting a street, another fronting an enclosed yard. Each tenement 
has a cellar, living or day -room on the ground floor, and chamber or 
garret for sleeping-rooms. 

Tiie cellars are drained by a sough running longitudinally under 
t^e floors, from thence into a main sewer, or, if there be none (which is 
frequently the case), into as small a sough carried along the street until 
the requisite fall is obtained as the owner can make. 

The cellar is almost invariably covered over with a brick-arch floor 
p:ived, and has an aperture in the fool-path for light and air secured by a 
cust-iron grate. 

The living or day-room is about nine feet high, floor paved with 
fl'igs. The flre-place is fltted up with an oven to bake bread, Ac, and 
side boiler with a tap for hot water, di>hed slop-stone with a lead pipe to 
carry the waste water into the street channel or sewer, an iron pan to 
contain 8 or 10 gallons set in brick-work used for brewing, boiliBf 
water for washing, &c. \ also a cupboard, besides sundry shelves, Ac 
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The chamber is from S feet to 8i feet high wilh boarded floor, has a 
llte-place and stove-^rate. The chamber is made private by a ceiling 
coverings the attic stairs. 

' The garret is about 7 feet hi^i^h, and is sometimes fitted up with a 
fire-place, stove- grate, &c. Formerly many of the cottages had case- 
ment windows, but those erected within the last 20 years have generally 
been fitted up with double sliding s.ishes. The great superiority of slid- 
ing sashes over casement windows for the purpose of ventilation is now 
^ well understood and appreciated that any comment thereon would be 
superfluous. 

llie cottages before described, containing, as we have seen, a good 
cellar, living room, and two private bed-rooms, previous to the great 
depression of trade, let on an average at 2s, 6d, per week, or 6/. lOs. 
per year, the landlord paying poor-rates and water-rent, the tenant paying 
highway-rates. Tiic cost of erecting such cottages, including fencing the 
yanl, privies, ash-vault, soughing-ynrd, and street paving, &c., accord- 
ing to the manner or quality of building, from 60/. to 75/. each 

Gross rent paid by the tenant, 6/. lOs. 

Interest on— flay 70/. £0 8 10 

Ground rent 0150 

Poor-rates and water-rent 10 

Repairs, insurance, and loss by empty-houses, 

and bad rent 10 



£5 15 

So that the landlord cannot expect to get more than 6 or 7 percent at 
furthest on his investment, while his capital is being reduced every year 
by the gradual dilapidation of such perishable property. 

These cottages being constructed with fire-places in, and chimney-flues 
fi-om, every room in one or more of which a fire is constantly burning 
during the day-time, thereby rarefying more or less the air in all the 
flue^, with proper attention to the opening of the sashes carries on as 
complete a system of ventilation us I conceive can be effected without 
the introduction of complicated machinery, which would, if lefl to the 
managementof tenants, soon fall into disuse. The only improvement 
I can suggest in the erection of such cottages would be to make the 
rooms a little larger and loftier. 

It has been said that cottage-houses ought not to be built back to 
back, but should have both front and back doors, in order that a cur- 
rent of air might pass through the house to ventilate it ; but it must 
not be forgotten that the lower as well as the upper classes, the strong 
as well as the weak, suffer from direct draughts or currents of air ; and 
may it not be as necessary, if not more so, for the thinly clad and poorly 
fed mechanic and his family as for the upper classes who lack neither 
clothing nor food. Cottages erected on fl plan similar to the accom- 
panying sketches are not only built at less cost, but, in my opinion, 
much warmer and better ventilated than houses having front and back 
doors with thorough draughts. 

AAer providing a warm, well ventilated, and well arranged cottage 
for the artisan and his family, the next consideration is drainage. From 
(he want of proper attention to this first essential to the health of towns 
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(affecting, as it does, the health of the poor ill-fed much more than the 
well-fed) have arisen fevers and- a long catalogue of diseases affecting 
the health and lives of the inliahitants. This hos he^^n the plagne-spoi 
of our towns and villages. Let all the surface-water be conveyed ander 
ground as soon as may be by well-contrived and spacious commoD 
sewers, sunk deep enough to drain all cellars, &c. : compel the lotio- 
ductionof well contrived stench-traps, whenever a communication is 
made from the cellars into the main sewers, and also to all street-grates, 
and the hydra-headed monster, fever, is more than half subdued. No 
matter how numerous or capacious the common sewers may be, unlof 
the foul air generated in them be prevented being drawn therefrom into 
the cellars and drawn thence by the wannth of the upper rooms amongsi 
the inhabitants of the house, the evil is but half remedied. 

The next consideration is the least offensive kind of privies or water- 
closets. I tiiink the ordinary kind of water-closets not only too expen- 
sive hut totally unfit for the use of the poorer classes. I may venture 
(after u good deal of experience in such matters) to say that I am pretty 
certain if two of the best and strongest kind? ofclosct, withan abundant 
supply of water, were put down lor the exclusive use of eight or ten 
cottages, they would not only be out of repair in a fortnight, but u«e- 
less and a positive nuisance ; then what is to be done with children? they 
could not be taught to use tliem properly; or, suppose they could, who 
is to keep them out of mischief. In a large and well-regulated hos- 
pital for fever patients situate in asea-porltown that I visited some year» 
ago to examine and report on the method of ventilation, &c.. I was told 
that it was next to impossible to keep the water-closets in order in con- 
sequence of the mischievous propensities of persons using them : some- 
times they thrust old stockings into the trap, at others spoons, and even 
knives and forks had been found there. If, however, some simple plaa 
could be adopted not easily put out of order, with a plentiful supply of 
water, and proper officers, such as policemen, appointed to pay periodi- 
cal inspection visits, with power to order the closets to be cleansed and 
repaired, if necessary, and conviction before the magistrates to fine per- 
sons for neglect or mischief, under such circumstanses, I think the in- 
troduction of well-regulated water-closets instead of open privies and 
soil-vaults would be a great benefit to those who are under the neces- 
sity of living near those conveniences. 

I have already given an opinion as to the best method of ventilating 
cottages during the day-time without the introduction of any artificial 
means; and although great benefit may be derived by proper ventilation 
durini: the day, it is of much greater importance in the night, when the 
small bed-room of the artisan is occupied by himself, his wife, and, may 
be, one or two children, containing perhaps not more than 1000 cubit feet 
of air, the fire-place probably boarded up to keep the room warm, andsn 
prevent ventilation that way ; these are the rooms in whidi the family 
spend perhaps at least one-Uiird of their lives, not unfrequently breath- 
ing the same air over and over again ; it is evident, therefore, that if 
ventilation is of importance anywhere, if must be especially so in a bed- 
room. So much depends on the inmates of the house using the means 
provided for the purpose, that to propose a plan which would be gene- 
rally applicable seems an exceedingly difficult task ; persons, especially 
poor persousi like to be warm and comfortable when they go to sleep; 
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thinking nothing: of the bnd effects of breatbins over and over again » 
vitiated a I mosph ere, they close up every place that may let in air; at 
this we CAnnot be surprised, especially if the air comeB in draughts. 
The g^rand object to be gained ia the infpvss of fresh air in moderate 
quantities, not in currents, but contrived that it may spread all over the 
room BO gradually as not to be perceptible to the inmates. I have in- 
tfoduced a plan of supplying the day and beil-rooms of the Ecclesall 
Bierlnw Union poor-house with fresh air which answers the purpose 
admirably. An opening is mode in the outer wall end a flue carried 
from tbence betweenihe floor timbers to themiddkof the ceiling, wher« 
the sir passes into the room; in order to prevent the current of air 
from rushing downwards, the aperture in the ceiling is masked by a 
large circular iron plate, on to which the air impinges, and is thrown off 
ID all directions horizontally, gradually mixes with the sir iu the room, 
and drives out the foul air. This plate is fixed to a screw passing through 
its centre ; and by turning the plate round, the aperture may be 
closed or opened little or much, and the 
supply of air regulated at pleasure. 
See drawing and section. There is 
another but less certain method of ven- 
tilating bed-rooms, uncertain on two 
accounts ; first, , because the living-room 
fire would not alwajs be burning ; and 
secondly it would be affected by changes 
in the atmosphere. The plan is as ful- 
lowa 1 to form small aii-fiues from the 
chamber and attics and carry them up by 
the side of the living-room fire-flue — the 
air-flues to commence close to the bed- 
room ceilings and continue up above the 
roof. The rarefication of the air in these 
flues caused by the beat of the fire-place, 
if constantly kepi up, wonld ventilate the 
bed-rooms; but if a sulbcient beat was 
not maintained, the ventilating process | 
would cease, and cold air would come 
down the flues into the rooms, and the i 
consequence would be that (he apertures 
would be stopped up and the partial 
efficiency of the ventilating flue de- 
stroyed. — 

I think it most de^rable, both on account of their more exclusive 
usefulness and greater economy to ihe town, that water and gas-works 
should, if p ossible, be the property of the town, and be managed for the 
benefit of the inliabilauts generally, ell proSt derived therefrom to be 
used for public purposes. 

The Board of Surveyors of the Highways appear to be the proper 
parties to undertake the management of these works, the attention of the 
surveyors and thetr officers being principally directed to engineering 

EarsuitB ; and besides, as the streets are being continually broken up for 
Lying either gas or water-pipes, and much unnecessary expense incui> 
red thereby, it seems to me that the interest of \QnuMiad&. \»\«* 
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secured by uniting the water and gas-worki with tlie highway managt* 
ment. 

If a regular system of drainage be introduced, connecting iratth 
closets and soil-vaults, and for carrying away the mud» &c., from Ae 
streets, how valuable for such a purpose would be the well-directed we 
of any surplus water, and during the rainy part of the year whenwitcr 
was abundant all the sewers in the town might be scoured outatlitth 
or no cost. If the authorities of the town had the control of water tod 
gas, there would be no need to deal both out with such a niggard hand, 
because, aAer supplying the inhabitants at fair prices for their oita 
private comsumption, the surplus might be used without scruple fortiu 
use of those who pay for it, and who wiTl gain nothing by stocking; up or 
wasting gas or water rather than lower the price. 

It would be highly advantageous, both for the public health and 
economy, if there was some well-considered legislative enactment to 
enable and perhaps to make it imperative on surveyors of highway* to 
carry out by degrees a general plan of drainage, in both towns and 
villages. In the town where I reside, till within the last 20 or 30 
years, sewerage has been left to the owners of property, who were 
compelled to drain their cellars, otherwise none would have been maHe. 

It is not in my power to state how much extra cost the owners of 
property have incurred by everyone doing his own work than would 
have been the case had the whole been done by the town, supposing 
they had to pay the town for doing the work for them ; but I thiuk, 
from what I have seen, I shall be within compass if I say the cost has 
been at least threefold. 

If I might be permitted to recommend a plan which would in my 
opinion have a tendency not only to improve the sewerage but econo- 
mise the expenditure, I would have a common sewer on each side of 
all the wide streets, if possible just under the channels or curb stones, 
the bottom of the sewers to be 12 or 14 feet below the roadway, and at 
least 4i^ feet high. Into these drains I should of course turn all the 
house-drains, being proucrly trapped above the common sewers. I 
would have another vaulted passage for the express purpose of tiling 
therein water and gas mains so that mains might be laid or repaired, 
and the inhabitants supplied with water and gas, without obstructing 
or damaging the carriage-way at any time. 

The real meaning of the word economy in the expenditure of public 
money, as applied to the sanatory condition of towns, especially the 
wholesome ventilation of house drainage, and the general comfort and 
convenience of the inhabitants, is liitie understood. If the wealih of a 
nation be its population, is there nothing saved to the public by pre- 
venting (as far as the adoption of such measures can, and there are 
many proofs that much, very much, can be done) malignant and other 
dangerous fevers caused by an accumulation of stagnant water and 
filth. 

The preservation of the public health is not merely an act of hu- 
manity, but a substantial saving of public money. The loss of health 
impoverishes families sometimes to such an extent as to compel an 
application to the parish for relief; and when the heads of faroilicB are 
taken away, how are the (too frequently) helpless wives and chiWren 
to he j}rovided for, but out of tbe public purse ? Look at the aubject in 
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ay, and it will be found that the cost consequent on the loss of 
and premature death of the working classes falls on the public, 
directly by parish relief to the survivors, or indirectly to the 
>ution.s of private individuals. If this be so, what is it but an 
/ident waste of life and raoney to delay the introduction of those 
ry regulations which will no doubt be so beneficial to the public 
? 

hinpr would add more to the convenience of the male population 
;e towns than the introduction of urinals in the streets. I need 
ate on the great injury sustained by many persons in consequence 
ir inability to 6ud a convenience '* where decency does not 
;'* neither need I point out the outrage on female delicacy by the 
queut and in many cases of absolute necessity, of an exposure 
i painful to both sexes: it is always best to provide what is 
ary fairly and without disguise, making it as decent as possible. 
s of detail requiring constant attention should be superintended 
police, such as inspecting water-closets, or privies of the working 
, common yards, pumps, traps, urinals, &c., with power, if need 
)rder them to be cleansed, and, on conviction before a magistrate^ 
rties for neglect. 

\ worse than useless to legislate upon matters of this description 
Parliament provide means for carrying their Act into effect; no 
Parliament having for its object the improvement of the health 
ns can be carried into operation unless parties are employed to 
istantly on the look-out to prevent the provisions of such Act 
ing a nullity. 

re is a considerable waste of money in almost every branch of 
ihlic service, from the apathetic indifference of many persons 
iy elected to render their gratuitous services as overseers of the 
j^uardians, surveyors of highways, &c. It is notorious that the 
of such persons are lamentably neglected and lef\ almost entirely 
ks; truly has it been said "everybody's business is nobody's 
58," everybody meaning the public, and perhaps nobody the 
?rs. When anything very flagrant happens — and it must be 
lagrant indeed to rouse the public attention — objections are 
against the appointment of individuals to public oflRces, when it 
vu that they have attained their situations by some manoeuvre 
e their own interests or the interests of some of the paid officers. 
ing is clear enough, (excepting in extraordinary occasions,) the 
select and appoint who they think proper — in fact they choose 
wn masters either directly or indirectly. Such a state of things 
not to he permitted ; for if the selection be as good as could be 
, the officers have an immense advantage, by being in possession 
minutiee and ins and outs of the business, while the overseers, 
> probiib'.y as ignorant as children who have got their first lesson 
1. Since Boiirds have been more generally introduced, it would 
as though individual information on details had gradually 
(bed. Each member of the Board probably quiets his conscience 
)ing his colleagues, some of wliom have more leisure than 
', will pay close attention to business, or at all events the clerks 
litor, if there be one, will take care that all is right; so that while 
one hand Boards have undoubtedly prevented that barefaced 
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jobbing lo prevalent under tbe old systein, on the other hand h ii to 
be feared the members generally act as though their duties eitcndedM 
further than sitting in council at (he Board. 

For the salutary regulation of public afiairs. Central Boards tit 
indispensable to prevent, as far as posBlble, the appointment of iinpra|Mr 
persons to public officers, whether honorary or paid, and mismsosp- 
mcnt, jobbery, and peculation. Every town should be divided islt 
districts, and one or more members of the Parochial Board seteded 
therefrom. If the Board immediately afler its appointment was drridcd 
into a given number of committees, each having its exclusive dqurt* 
ment particularly defined, and required to present a report of Ihe 
business in hand periodically to the Board, this division of labour, widi 
the necessity of doing it, would make the task both easy and eflfcdirc. 

Tlie auditors appointed under the New Poor Law are all veiy mU 
in their way, but they can only detect mischief when it is oomplHed. 
What is wanted is some method of preventing, or at all events nippisfi 
it in the bud. Auditors see only the surface after everything baa be«i 
smoothed off ready for them, whereas they ought to see the workisj^of 
the machinery from the beginning to the end, as well as the result 

Might not one or two respectable and responsible persouSf who 
should occupy their time entirely with public business, be appointed by 
all the local Boards, with salaries subject lo the approbation of the 
Board of Control, to take upon themselves the general surveillance of 
all parochial afiairs, and audit all accounts, not interfering in the 
slightest degree with the acts of the different Boards, but lo see tbit 
their orders are properly carried into effect ; to have unlimited power 
to inspect all books and documents at any time ; in short, to see that 
the ofbcers honestly and diligently discharge their duties themselves, 
being required to render periodical reports on the sanatory condition 
and general state of the town, the account and conduct of the officers, 
&c., to the Central Board. 

The Central Board should be composed of gentlemen who have htd 
experience in such business as will come before them. No engineers 
or professional men should be on the Board, although it would be 
advantageous to have a consulting engineer. The Central Board 
should have control over highways, sewerage, water, gas, and the general 
health and sanatory condition of towns. The business of the Board would 
not be merely to control, but to collect and store up valuable informa- 
tion on all matters connected with their office, and distribute such 
information, afler its merits have been tested, for the use and advantage 
of the whole kingdom. 

The Commissioners should abstain from making any local appoint- 
ment, leaving such appointments to the local Boards, merely reser^in^ 
to themselves the right of inquiry into the competency of the parties 
appointed, and if proved incompetent, to direct the election of a more 
suitable person. There should be some test of the qualifications of 
])aid local surveyors before their appointments are confirmed; but 
great care should be taken that the test is as simple as possible, so as 
not to prevent persons who have not been regularly educated for the 
office from being elected, because it frequently happens that such persons 
being practically self-taught are more efficient than theoretical book 
students. I shotild Uke lo heat of a v^an tor rewarding meritoriouf 
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servants ; we have plenty of laws for punishing peraons who do 
not one that I know of for rewarding and encouraging those 

) well. 

h benefit and great saving would accrue to towns if the Central 
were to order a general plan to be laid down of each town, 
g the common sewers already made, and the best plan of car- 
•ut, from time to time, a complete system of drainage. When 
ilans have been approved by the local and Central Boards, no 
ons should be allowed, unless satisfactory reasons can be assignedj 
i approval of the Commissioners obtained. 
plan I propose for trapping 
'ers, grates, &c., consists of an 
.me fixed in a sloping position, 

or wooden door to be hung 
, having a weight beyond the 
dr centre sufficiently heavy to 
le door close with the weight 
nail quantity of mud or water 
; when an additional quantity 
rown in, the trap-door would 
d let ttie waten^and mud into 
imon sewer — see Plan. The 
ige of this plan is its sim- 

and self-acting, and self- 
g principle. When there was 

ace-water passing into the sewer, the trap would of course always 

ed. 

(Signed) William Flockton, Architect* 
W, April 17M, 1844. 
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T 071 the SANATORY CONDITION 0/ EXETER- 
By Thomas Shapter, M.D. 



capital of the south-western peninsula of England, situated 
I latitude, and 3° 41' west longitude, is a densely inhabited 

city, occupying the flat summit and declivities of a ridge- 
ich rises gradually from the eastern bank of the river Exe 
i:e heiglit of about 150 feet above the high-water level. 
eseiits gentle declivities on its eastern and south-eastern 
►rupt steeps on its north and north-western sides. This 
:)sition of the ground presents every facility for the most 
[lagc, and renders any obstruction to the free flow of flood 
o impossible. The neighbourhood of Exeter abounds with 
il country, which is peculiar from itsextreme variety ; with- 
rt distance, presenting the different aspects of moor, moun- 
r', and woodland scenery. Its general character is that of 

of small undulating hills, diversified by bolder swells, 
ising in height as they recede from the city, are eventually 
cvated ranges that form its protecting boundaries ; so that 
gh for the most part standing on high ground, is yet sur- 
every side by a noble, though somewhat distant, amphi* 
Is, excepting to the south-east, where the broadly-expanded 
le Exe opens to the English Channel. The more promi- 
ries of the neighbourhood, by land, are, to the south-west, 
, at some distance beyond, the long line of Dartmoor ; the 
titing a protecting barrier of more than 800 feet above the 
ea, while the latter is an extensive mountain ridge, whose 

is 1792 feet, its highest point, Cawsand Bog, being, ac* 
le survey of General Mudge, upwards of 2090 feet. To 
c the Whitstone Hills, which, from their proximity, and 

feet, form a screen of the most essential benefit: these^ 
:vul of less elevated ground, are irregularly connected by 
ge to the Woodbury Hills, which present themselves as the 

1 the eastward. 

;I1 understood that the nature of the soil modifies the di- 
scs a cliaracter on tlie waters, and influences in many re- 
:cupation of the inhabitants and the general condition of 
coiiorny, that I feel it would be an omission to pass over 
f the geological formation of this district. The rocks whicli 
emselves to notice hiclude some of a very extensive series,. 
1 the granite to the lower cretaceous group, viz., granite^ 
ates, carbonaceous rocks, sdiists, limestone, new red sand* 
ing Exeter cofiglomerate)^ green sand, granitic green stone, 
s. For any very detailed or particular description of these 
[iiprehensive Report on the Geology of Cornwall, Devoo» 
merset, by Sir H. De la Beche, may be consulted, I shall 
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only briefly observe upon the economical purposes of those up 
Exeter itself stands, viz., the schist, the new red sandstone, 
trap. The schist^ provincially called schillet, varies much in 
and durability, being in some places friable, in others eiceedin 
luid having occasionally a conchoidai fracture. In this lat 
it is a stone very nell adapted and frequently applied to the 
of building and road-makinf;. In some places it passes intc 
slate, and as such is occasionally Used ; it is, however, of a 
ferior quality. The minerals of importance occurring in the i 
manganese, lead, and, in small quantities, copper. The on 
now in full work in the immediate neighbourhood of Exeter a 
of manganese. The soil, produced by the decomposition of t)i 
fidal parts of this formation, is well adapted to the growth ( 
and the oak grows in it as a weed. It is, however, a cold soil 
seasons are considered nearly a fortnight later than on the : 
The Jiew red sttndstone^ on which Exeter is chiefly built, varii 
compact stone to a fine loose-grained sand, with here and i. 
bedded clays and masses of a peculiar conglomerate. The 
used largely for bf ick-making ; in fact, it is the occupation 
upon the inhabitants of the city workhouse. The conglomi 
good building-stone, and much used ; the compact sandston 
for flooring. The soil of the sandstone district is generally 
fertile, and when the sands have a sufRciency of more coin 
terials mixed with them, their productive quality is good, 
parts the marls are firm and retentive, and consequently suf 
from excess or deficiency of rain. The frap rocks are chiefly 
ing as building-stones, and, in Exeter and the immediate ne 
hood, are extensively quarried for this purpose. Under water 
excellent, resisting its action almost equally with any kiioM 
when exposed to the variations of the atmosphere, that portii 
is veined with calcareous spar decays soonest, the spar, losing 
of crystallization, disappears, and the masses of rock contained 
the veins crumbles into dust; when the veins are of qnartz, 
bility is much greater. They resist a long time the action oft 
sphere, and firmly bind together the masses of claystone wl 
enclose ; but the most durable part of the rock is that whic 
sight one would not be inclined to select, viz., the vesiculai 
whose vesicles are generally empty ; it bears the tool, anc 
wrought. In examining the older buildings of the district w 
rock has been employed, it will be found that the faces and 
stones taken from the vesicular part are sharp and perfect, v 
veined stones are somewhat decayed. 

The river Exe, from which the city takes its name, is the \ 
important water of the south of Devon. It has its origin in t1 
sive moor district, called Exmoor, from whence it flows tlirour 
and beautiful country, and expands itself into a fine river at 1 
then winding through the romantic and wooded vale of Bic 
flows over the new red sandstone, between the red rock of Tl 
and Silverton, and between Brampford Speke and Nether 
pursues its course over the schist to Exeter. Below the ci 
cjUay, it again flows upon a bed of new red sandstone, lalls o* 
wvlrs,^ and, passing through fertile meadows, reaches Topsha 
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etween Lympstone and Powderham, and OTerthe bar at Exmouth, 
k is of red sandstone rock, and not of sea-sand, as is generally sup- 
^ it empties itself into the English Channel, having, from its rise 
mouth, pursued rather a direct course of 60 miles, with a fall of 
t in 40S. The Exe receives several tributary rivers ; the Creedy, 
ulm, the Kenn, and the Clyst, are in the immediate neighbour- 
The height of the river is atiected by the tide to within a mile 
:eter, where any further influence is prevented by a weir. At 
uay, immediately below the walls of the city, the breadth of the 
is 120 feet, and its depth averages rather more than nine. Though 
ity itself is above the influence of floods, yet the river is oflen, by 
letting of snow, and continued heavy rains, considerably swollen, 

its waters come down greatly discoloured, especially alter the 
ion of the Creedy, which passing through the red sandstone dis~ 
between Sand ford and Upton Helions, discharges itself, loaded 
this soil, into the Exe, two miles above the city. These floods 
ly take place between November and March, but more particu- 
in November ; they seldom rise more than seven feet above the 
ler level of the river, though at rare intervals, floods of a much 
important character occur. The Exe water, on these occasions, 
idered turbid by the suspension of the different soils washed from 
.p countries, otherwise its general character is that of being clear, 
ind pure. By analysis it is proved to contain muriate of lime 
. trace of iron ; its taste, from a deficiency of fixed air, is some* 

flat, and consequently it is not pleasant as a drink, but for all 
>stic purposes it is perfectly unobjectionable, 
ithin the district of the city the soil is plentifully perforated by 
gs ; and at comparatively short distances fi'om the surface, vary* 
jrom 15 to 30 feet, a good supply of water may be met with. The 
lical composition of these waters is somewhat modified by the 
igical character of the soil firom whence they proceed. The water 
le new red sandstone is clear, transparent, and inodorous, sp. gr. 
', temperature 5d°, contains fi'ee carbonic acid, muriate of lime, 
late of lime, carbonate of lime, and sulphate of alumina. The 
r of the trap is sparkling, clear, transparent, inodorous, and 
tly styptic to the taste, sp. gr. 1003, temperature 52*, cob tains free 
mic acid, muriate of iron, muriate of lime, sulphate of lime, ral« 
» of alumina, and carbonate of lime. The water of the sehiH has 
. gr. of 1003, temperature 52* 5'* contains free carbonic aeidi 
iate of iron, sulphate a^ iron, carbonate of iron, and sulphate of 
On taking a review of these waters, it will be seen that those 
h proceed from the trap and new red sandstone do not essentially 
% the character in the impregnations of each being muriate and 
late of lime, with a small portion of sulphate of alumina* The 
rs of the trap contain a little muriate of iron, which is not to be 
d in those of the new red sandstone ; this is easily accounted for 
le latter being a deposit from the debris of older rocks, which have 

broken down and washed by diluvial waters, so that the iron has 

precipitated as an insoluble oxide, imparting to the strata its 
^nous tint. 

le waters from the purer springs of these formations are dear, 
, palatable, wholesome, and genmlly atailsbte fof domcsiie pur- 
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poMs; bnt when At mineral impregnations are in excesB, h 
the case, they are haid, cause roughness of the skin, and lie li 
the stomach, often occasioning slight symptoms of a dyspn 
racter ; these defects are sometimes ohviatcti hy boiling, wh 
cipitates a large proportion of their solid contents. These wil 
generally the case with soch as contain lime, are well adapted fi 
ing and distillation ; the fermentation of worts is better effected 
than by the softer waters, which prejudice, oflen at a great i 
seeks for in preference. The general chmeter of the wate 
schist formation is that of being clear, sparkling, inodorous, s 
the taste, and usually depositing, after a few days' exposure to 
a quantity of ferrugrinous matter. These, though inapplicable 
domestic purposes, are generally wholesome ; some of them fi 
taining an excess of free carbonic acid, and a very larg^ propc 
iron, are entitled to be called mineral waters of the class of llie ai 
chalybeate, and, when drunk fresh, are eminently serviceable 
cases oi general debility and indigestion. The temperatur 
above springs is slightly in excess of that of the mean of the 
this appears to be commonly the case throughout the temper 
whenever the springs proceed from a moderate depth below 
face, and which, therefore, may be concluded to be the case w 
of this district. 

The chief characteristics of the climate of Exeter are those 
warm, soft, mild, equable, calm, and free from storms ; anc 
subject to a large share of rain, it seldom occurs that a whole 
unceasingly wet as not to afibrd some hours, either early or 
fidently fine for outdoor exercise. During the winter seasson 
perature rarely maintains for any length of time a degree so 1 
render the climate particularly inclement, frost seldom occurrin 
tinning many days ; and though the air is not unfrequently di 
from the then usual prevalence of warm westerly wind, the 
which it contains is not cold and chilling. The cnaracter of tl 
does not materially difier from the winter, excepting in the ; 
less damp and the days less rainy ; and towards its close, nortl 
winds somewhat prevaiL The summer is of moderate warn 
with occasional showers ; the winds blowing, for the most part, 
north-west, are cooling and refreshing, but the evenings and n 
sometimes cold and damp. The autumn is warm, rather d 
rainy, and peculiarly the season of the ** Devonshire Drixzle," 
light as to deposit itself like a thick dew ; the winds during th 
are chiefly from the west. By way of marking the general m: 
the climate, it may be mentioned that many of the tender and 
exotics of more southern climes flourish in the open air, an 
destroyed by exposure during the winter season. 

Such is a rapid and very general sketch of the physical coi 
the district of Exeter as it is, uninfluenced by the liand of n 
climate genial, good water abundant and accessible, surroi 
fertile country, sheltered in its position, the hilly character o 
face yielding facilities for drainage and ventilation, thus e 
unusual capabilities for supplying the necessities consequcr 
congpregating together of l&rge masses. 

We shall now consider EsKter as a city, and as the hab 
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Like all other towns in this ever-changring kingdom, history 

ts it under many different conditions. From a principal town of 

ancients, it became a great and very important Roman station, and 

squently one of the most influential cities of the baronial period of 

and, not only from being strongly encompassed by walls, the 

ter part of which are now standing, but from the wealth and cha- 

» of its inhabitants, being very early one of the gpreat centres of 

manufacturing industry of the kingdom, which character it main- 

ed until a recent period. It now, however, contains a population 

ked by no very distinctive character. Upon the early, or what may 

termed antiquarian history of this city, I have now no intention to 

ter, but propose, by passing in review the very altered states it pre- 

^ts during more recent years, to estimate the influence, upon human 

« and happiness, of some of the ordinary circumstances consequent 

pon the collecting dense masses of people together in towns. 

In looking, then, at the more recent history of Exeter, we find it 

•presented to our notice under three very different aspects, which may 

^*»>© thus particularized :— 

\^ 1. A.D. 1800. — Elxeter a manufacturing city, ill supplied with 
^^rater, its drainage badly efiected, and only by surface gutters : popu- 
^> lation moderately deiuse. 

2. A.D. 1831. — Eietcr no longer a manufacturing city, generally 
^ - Diuch improved, yet imperfectly drained, and ill supplied with water : 
X: population increased, and rather more dense. 

■~- 3. A.D. 1841. — Exeter considerably improved, well supplied with 
>■ « water, a good and extensive system of under- sewerage : population, 
though considerably increased, not more dense. 

After comparhig'these three epochs of this city's history, its improved 
condition in 1841 may be contrasted with that of other large towns in 
the kingdom, the natural position and local regulations of which do not 
provide equal advantages for their population. 

A.D. 1800. — ExRTER ▲ Manufacturing Citt, ill supplied with 
Water, its Drainage badlt epfbcted, and only bt Surface 
Gutters: Population moderately dense. 

At this period, Exeter possessed much of the character which had 
belonged to it from very early times, for though it is said that, '* in 1768» 
the spirit of improvement began to manifest itself; and in the following 
year, that the great increase of wheel-carriages made it necessary to 
improve the avenues of the city," nevertheless, in 1800, it retained for 
the most part its original character. It was a compact city, pic- 
turesquely situated in a grove of trees, its open fields occupied by 
"racks'* for stretching and drying the newly-washed, cleaned, and 
dyed serges. The city itself, almost confined within its original walled 
boundaries, was divided tolerably equally into four parU, by four prin- 
cipal ways meeting in the centre. With the exception of the great 
street running from east to west, the streets were generallv narrow, and 
the city abounded in courts, lanes, and alleys ; it was almost entirely 
paved with round stones, which pavement was locally known by the 
name of " pitching ;•* this usually ran in declivities from the sides to- 
wards the centre, to that in the middle of the road was usually seen 

MOh. II. P 
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tbe gatter« which cofivcyed away all the nuisance of the city. V! 
exeepdon of a private drain in a very limited portion of one 
streets, (the North-street,) there was no other means of 
the filth than was afforded hy these surface gutters. Of the 
quences of this state of things, some appreciation may be formed, 
it is recorded in 1801, '* that a greet nuisance, which had long bees 
plained of, viz., the filthiness of the streets of this city, was tbii 
removed by the Chamber, who, by an act of common council, 
law, which forbade, under severe penalties, any person from th 
or laying ashes, human ordure, or any kind of iilth or dung into 
streets or kennels, and compelling every householder to sweep 
pavement before their houses three times in every week, and by 
means, the streets (which before for their filthiness were become fi 
verbial) are kept dean and sweet, to the great comfort and heabi 
the citizens, and a great reproach is removed from the city ; the na 
water from the conduit was by means of pipes conveyed into the Batch 
row, where its current is of great utility in cleansing the kennels fin 
the blood and filth which before lodged in them, and was very noiw 
to passengers." But the state of the city is yet more strongly mad 
by the information given me by an old inhabitant, who assures i 
that so late as 1808, there was but one water-closet in the city, i 
that emptied itself into the open street ; that it was then the prac 
for the inhabitants to have tub receptacles within their own houses 
the reception of the necessary filth, and which, as occasion requii 
were, towards evening, carried through the streets in order to be empi 
into the river. The feelings of the people revolting against this st 
of things, induced the Chamber, in 1809, to procure powers from Par 
ment to enable them to sewer the city ; this work they accordin 
commenced, but it was subsequently carried on by the Commissior 
of Improvement, a body specifically appointed for this and simj 
purposes under an Act of Parliament in 1810. Bad as it may 
supposed the state of Exeter must have been at this early period 
Mfill be yet more fully appreciated, when it is understood that the i 
depended almost entirely for its supply of water on the ordinary sow 
of rain, springs, and sunken wells, on the conduit and the river. 1 
water from the latter was chiefly afforded at this period by watcr-c 
riers. There was, however, a limited and uncertain supply from 
then water-works ; of these, as well as the conduit, it may be as wel 
say a few words. 

1%€ Omr/Mi/.— The water supplied from this ancient fountain ' 
deemed of very great importance ; accordingly many references, c 
nected with it are found in the different annals of Exeter. As earlj 
1221 this water was brought into the city from its present sources in 
upper part of the parish of St. Sidwell at a level of about 30 feet ab 
the spot, at " Quatrefois," where it was delivered. In 1346 it is m 
tioned as conveyed into St. Peter's Yard. In 1411, the supply be 
Insufficient, an addition was provided by the bequest of a citizen. 
1419 and 1438, mention is made of the pipes being repaired, &c. 
1461, the conduit itself was rebuilt ; in 1 700, it was taken down ag 
in consequence of its position being found inconvenient, and remo 
to one side of the principal street, a little above its former positi 
here, however, from the numben resorting to it, the inconvenienoe ' 
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be 80 great that, in 1795, it was again removed and fixed in 
rcet, where it still remained in 1800. The water delivered at 
itain issues from the new red sandstone, and possesses to an 
degree all the better qualities of the springs flowing from this 
Bon, and which have been described in a previous page. It is 
jnnsparent, tasteless, and inodorous, sp. gr. 1002, temp. 53% con- 
rce carbonic acid, muriate of lime, sulphate of lime, carbonate of 
kiid sulphate of alumina. It proceeds from two springs at a 
listance only from each other, and which yield, in three minutes 
By-two seconds, an imperial hogshead of water. There also 
*lj stood, at a much lower part of South-street, another conduit, 
tne '* Little Conduit," but whence the source of the water which 
M it was derived I have not been able to ascertain. In 1553, 
IB a notice of its having been rebuilt, but subsequently, from the 
being out of order, a well was sunk over the spot, and a pump 
i instead ; this pump stood there at the period which is now be- 
iscribed. 

e Waitr-worhs were established by the Chamber, under Act of 
unent, in 1694, and by them were let out in lease for a period of 
ears. In 1800, they were worked by a large stream-wheel, in a 
nmediately above and contiguous to the city. The supply from 
idurce was, however, uncertain, insufficient, and not very pure ; 
lie works were quite incapable of distributing it to the higher parts 
I city ; in fact, water was with difficulty raised as high as the re- 
Ir at the back of the Guildhall. The pipes, which were of wood 
iable to constant leakage, were but scantily laid, and such was the 
quacy of the works, that the usual deficient supply was occa- 
fy entirely interfered with, on the occurrence of floods, for five or 
kjs, and during droughts, for periods of even three months; these 
Eiges were far from infrequent It would appear, indeed, that a 
and wholesome supply of water is a luxury which has only been 
rly appreciated within the last few years, for the late proprietor 
se water-works assures me, that shortly after he became the lessee 
)8, but one individual in Bedford Circus, (then a new and most 
mable row'of houses,) would consent to taJce it in ; and that sub- 
ntly, in 1815, on the pipes being extended to the hospital, for 
L the sum of 152/. was paid besides 10/. for the annual supply of 
, it was provided in the agreement, that as individuals, residing 
course traversed by the main on its way from the reservoir, would 
bly avail themselves of the supply thus afforded, the proprietor 
} works, for every family above the number of ten so taking it in, 
d refund to the hospital the sum of 7/. ; at the expiration of the 
tnent in 1833, though the pipes passed though the most wealthy 
;t of the city, this number had not been exceeded, 
e population of Exeter in 1800 amounted to 16,8i27^ of which 
•er 7142 were males, and 9685 females, each house being inhabited, 
e average, by 1*47 families, and 6-49 persons. In the following 
(1.) the population is set out in detail according to the different 
les of ihe city, together with the gross amount of the mortality 
8 annual average. 
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At this period Exeter was essenliolly a manufacturing 
such was of considerable importance. It tvas the gr^t ec 
the thinuer Itiiid of woollen goods, such as sefg^s, dru^«ls 
and long ells, which, lieing spun and woven in (he towns 
around, were dyed and finished within the city, whence 
shipped to Spain Portugal, Holland, Italy, and the East In< 
estimated, in ISoO, that eight out often of the whole popi 
directly or indirectly engaged in the Tarious de|mrtnicnts t 
ftctnre, and from information derived from the older ii 
should not be inclined io view this statement as exaggei 
early establishment and importance of its manufacturing; 
be somewhat appreciated from the numerous endAwmei 
still remaining for the aged poor coonectml with its trad 
from the IVequent notices of it occurring in the annals of tl 
early as 1533 we find it said that, the woollen manufaciorj 
creasing in this city, the mayor erected o market for the s 
Jam, and Iterseyp, to (he ^reat advantage of the citizens a 
that the woollen trade was greatly advanced, and proved 
wealth hitherto nnbnotm to the citizens, their trade befort 
being confioed mo«U) to Um Of ^ocitn coasts of Fnmce an 
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tit was extended to Italy, Turkey, and other parts of the Le- 
d they sent their cloths in large ships of their own, and brought 
Ijrecminiodities of those countries ; thus many fiunilies rose to opu- 

Pd laid the foundation of great estates, which are now enjoyed 
descendants. In 1702 it is again said that trade improyes, 
mX fresh markets are opened for the consumption of the home pro- 
and the extent of foreign connexion may be appreciated from the 
liat on the occurrence of the great earthquake at Lisbon on the 
SfoYember, 1755, the news of it is said to have much alarmed 
^rchants of Exeter, who had great connexions and property there ; 
fccir loss (which was very considerable) did not prevent them 
kxpressing their philanthropy, and entering into subscriptions for 
lief of the distressed inhabitants : accordingly two ships were sent 
this port laden with provisions, household furniture, and other 
isries, which arrived safe, to the great comfort of the afflicted 
iguese. 

t operative part of the woollen trade carried on within this city 
mtirely confined to the finishing the pieces for use afler they had 
spun and wove. From the warehouses within the city the raw 
SaIs were distributed into the neighbouring villages, and then 
tied in the piece. Here it was submitted to a variety of processes, 
e washing, milling, fulling, dying, raising, cutting, hot-pressing, 
lacking. Some of these employments are carried on with the in- 
nience of great exposure to wet ; with this exception, there was 
Dg ostensibly injurious to health. 

e houses at this time were of wood, stone, and brick, with slated 
latched roofs ; they were huddled together in masses, low pitched, 
I and inconvenient, with here and there a more recently-built house 
>ater dimensions. It was then the custom for the merchant to live 
) midst of his business, so that the affluent and poor were much 
1 together. 

ch then was the condition of Exeter in 1800, inhabited by a manu- 
*ing and tolerably dense population, the streets for the most part 
w, no efficient sewerage ; the water, though wholesome in itself, 
mely scanty in its supply, and with no provision (save that de- 
mt on the advantageous situation naturally belonging to it) for 
ling the unwholesome consequences necessary to the congregating 
gc masses of people in narrow limits. The effects of such a state 
ings on the lives of its inhabitants the above table somewhat 
plifies. The annual average mortality amounting to 2*58 per 
(2-88 males and 2 '38 females) upon the population, a rate very 
I above the present average, and indicative of an amount of 
L which would now be esteemed excessive. 

1831. — Exeter no longer a Manuka cturino Citt, Gene- 
LLY MUCH Improved, yet imperfectly Drained, and ill sup- 
tED WITH Water: Population increased, and rather more 

NSB. 

e shall now turn to a consideration of the condition of Exeter in 
. It will be found that the intervening 30 years, between 1800 
this period, had wrought in its appearance and population some 
remarkable cbaogcB. No longer girt about by its aacieiit boun- 
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daries, hotises for its now increased and increasing popa 
been planted in its suburbia where shortly before avenues ol 
flourished, and it was no longer a city in a grove. The m 
racter of its streets had disappeared, many of the narrow 
been thrown dowp, a better system of drainage had been e 
and the spirit 'of improvement so characteristic of the age. 
much towards ameliorating the too obvious disagreeables of 
condition. Moreover, the occupations of its inhabitants had 
changed, for its prosperous and all engrossing woollen trade 1 
entirely declined, the workshops connected with it had becoi 
to other purposes, and the neighbouring fields, previously 
" racks," were given up exclusively to pasturage. Of soi 
alterations we shall now speak more particularly. 

Through the instrumentality of the Commissioners of Im] 
an extensive system of sewerage had been introduced; ai 
the town could not yet be said to be projierly or salisfactori 
the most manifest iqiprovement had taken place. In all tli 
streets the surface gutters had disappeared : and the adoptl 
and water-closets was becoming general. Nevertheless in 
parts of the city much that was objectionable still remained 
provement, save judicious and very useful police regulation 
yet interfered with their former condition. Of some insta 
maining nuisances in certain localities I shall presently & 
particvdarly. The sewers and drains which were put in at 
do not appear to have been formed upon any general plan, 
being found very various, though the generality of them t 
scribed as square and V-shaped. The introduction of this 
imperfect sewerage was undoubtedly a great improvemeni 
old system of things, and tended very much to the personal 
the inhabitants. Unfortunately, however, such full benefit! 
have been expected from it were not realized from the st 
very insufficient supply of water ; for though some impro' 
taken place in this respect also, yet the supply was by 
adequate to the requirements of so large a city. In 1808 the 
lease of about 80 years of the water-works, previously rel 
established by the Chamber under an Act of Parliament, i 
by James Golsworthy, Esq., of the then lessee, Mr. Ri 
Golsworthy found them insufficient, as has been previously 
with power scarcely sufficient to raise water to the cit 
wooden pipes, then in common use throughout England, Ic 
points. Mr. Golsworthy immediately applied his ingenioi 
their improvement, and this he effected by means of much as 
the outlay of capital. It is but due to this gentleman to sts 
was the first who seriously thought of the practicability of iro 
the conveyance of water, and that, in spite of persuasion to i 
by the directors of some of the London companies, he p 
purpose, and in 1811 proceeded to Chesterfield, where h< 
cast, of about six feet in length, and fitting together by fur 
joints. The success attending their adoption convinced iho 
previously argued against their use, and in four years ai\er 
were employed for the conveyance of water by the direct 
New River Company in London. Though, by the increase 
UnQ ^ngioei and by the saving from die leakage attending 
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pipes, a much larger supply of water was insured, it was still 

;te inadequate to the uses of the city ; in fact, if the increase of popu- 

on he considered, ahnost as inadequate as it was in 1800; so that, 

ter depending on this insufTicient supply, on the rain, the wells, the 

duit, and the water-carriers, may at this period be still assumed to 

|.?^ve been ill supplied with water. 

^ Another great and very prominent change must, however, be re- 
^niarked upon, viz., that of the occupations of the people. In 1800, 
~.^ eight out of ten were spoken of as engaged in the various departments 
^ of the woollen manufacture, connected with its finishing and exportation. 
[ Xp 1831 this trade may be said to have ceased, and the population, as 
regarded employment, to have had no very distinctive character. It 
. may, at this perio<l, be said to have consisted of a collection of gentry, 
^^ tradespeople, artisans, and the ordinary admixture of poor. The popu- 
lation now amounted to 28,242, of which 12,683 were males and 
1 5,559 females, being an hicrease since 1 800 of 1 1 ,4 1 5. (See Table IV.) 
Considering the altered condition of the pt^pulation ia respect to em- 
ployment, it may not be uninteresting to see in what manner the 
intermediate increase in the population took place. The following 
table will show the amount of the population at each decadal census. 

Tabus IL — State of the Poi'ui.ATioif at each decade, from 1800 to 1831. 










1800 


1811 


U81 


1831 






Malc8 . • . 
Females . • 

Total . • 


7,142 
9,685 


7,908 
10,988 


10,335 
13,144 


12,683 
15,559 






lC,8->7 


18,896 


23,479 


28,242 





From the above we observe that there was no very great increase in 
the population of the city from 1800 to 1811 ; but that from that time 
to 1821 and to 1831 the increase was very great, amounting in the 20 
years to the very large number of 9346. Now this was precisely the 
period at which the woollen manufacture was leaving the town, and 
when, doubtless, all those engaged in it were foreboding, as was indeed 
most natural, the decline and ruin of the city, instead of which we find 
Hs population increasing, their personal comforts publicly considered 
aiid provided for, and the whole aspect of the city undergoing a change 
for the better. The increase in the population will be better appre- 
ciated from the following table, in which its advance is stated propor- 
tionally ; — 

Table III.— Incueahk per Cent, of the Population of Exetbr upon ittelf. 



Males • 
Females 

Total 



• 



From If 00 
to iHil 



10-72 
13-45 

12*29 



From 1»11 
tol»21 



30-69 
]9*C2 

24-25 



Frum 1821 
U>1»31 



22-71 
18*36 

20-28 



From 1800 
to lt»l 



77-58 
60-65 

67-83 
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By the etalement in Tabic III. the population is seen to hsTC increased 
nearly 68 per cent, from 1600 to 1831 ; but that by far the grctttcr 
proportion of tbeincretLsc took place between 1811 und 1631, tbe very 
period when the staple manufRCture of the city was declining^. If we 
look to the relative increase of the nexes during this period we obserrc 
this remarkable fact, tliut of the increase between IBOO and ISll th« 
lar^r proportion were females, while between 1811 and 1831. but 
more particularly between 1611 and 1821, by tar the greater proportioB 
were males ; so that thedecline of manulacturin^r interests was not only 
accompanied by a population progressing considerably in amount, but 
likewise in character m regards productive power. Thin latter circum- 
stance was evidently due to nn immigration of males from the surround- 
ing country parishes, for the stale of llieir population dnrin^^ this very 
time shows the existence of a disproportionate amount of female life. 

We find then that the Kxeter of 1831 is like the Exeter of 1800 In 
the deficiency of water, and in the unimproreil slate of some of the 
poorer districts of the town, but that it differs from it in having under- 
gone various general improvements, in the introduction of a partial 
system of sewerage, in the absence of a manuftcturing occupation, and 
f" the increase of its popiiUiioa. V<«A«)L\noii«Na&\nwacaU!m]tic)a 
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^Ijf.die Safliience exerted, by such a change in the aspect of the oily, on 
utt rate of mortality of its inhabitants. In order to do this satisfac- 
tw i i ji we shall compare the mortality of this period with that of 1800, 

^^tm ftimiahed by the parish registers. The mortality of each period is 
deduced from a series of 10 years, the one from 1796 to 1805 inclusive, 
and the other from 1825 to 1834. In the following table the population 

'%iid its accompanying mortality, at these two several periods, are con- 
tfarted together : — 

j^-..Ta»i* v.— The PopDLATioiff and Annual Mortality per Cent, of Kxetsr in 

1800 anil 1831. 



>" 

* • 


— 


bow many 

MchHouM 

Itlu. 

ImUtod. 


now many 

Ptraons 

each IIouM 

UId- 

haMtiMl. 


Population. 


Annnal Arernge 
Mortality per Cent. 




Hal««. 


Females. ToUl. 

1 


Males. 


Fern. 


Total. 




1800 
1831 


1'47 

1-48 


G-49 
C-9G 


7,142 
12,CS3 


9,687 
15,539 


16,829 
28,242 


2-88 
2-63 


2-38 
2-02 


2-58 
2-39 



From this it is immediately seen that the mortality in 1800 was 
very considerably more than in 1831 ; and it may even be assumed 
Aat It was proportionably greater than is here really expressed, for 
^ must be borne in mind that the registration of burials at this 
earlier period was not kept with the accuracy of later times (since 
1815 the forms and requirements in this respect have been more 

Jrecise). Moreover the period from which the avenigc mortality of 
831 (from 1825 to 1834) has been deduced includes the excessive 
'mortality attendant on the occurrence of the epidemic cholera in 
*4832. Setting aside these reasons for supposing the mortality of 
.iSOO to be understated, we see very broadly affirmed by the popula- 
tion and mortality registers of 1800 and 1831 that at this latter period 
"^fixeter, with a population increased nearly 68 per cent, with more 
families residing in each house, and with more individuals composing 
the members of each family, that its relative amount of mortality had 
very considerably decreased ; in fact, that while the mortality of 1800 
was, notwithstanding the necessary as well as supposed deficiencies of 
its registration, such as would be considered in the present day exceed- 
ingly high, being on the same scale as those of Merthyr Tydiil, Bir- 
mingham, Sunderland, Leeds, Rochdale, &c. ; that of 1831, under 
only the necessary deficiencies of the church registration of burials, has 
a mortality ranging scarcely higher than that of Carlisle, Cambridge, 
Dudley, &c. Consequently the statement is justified that Exeter, ill- 
drained, ill-supplied with water, and its pupulution engaged in certain 
departments of the woollen trade, was liable to a greater amount of 
mortality than. Exeter generally improved, moderately well drained, 
and with a population, though more dense, unoccupied on any par- 
ticular manufacture. We may, therefore, fairly conclude, — 

I. That a population engag^ed in the finishing departments of the 
woollen trade, residing in localities, whatever may be their natural ad- 
vantages, which are ill-drained and badly regulated, is liable to greater 
mortidity than is merely proper to the congregating of masses together. 
In looking accurately at this corollary^ we obwr^e VVialL \1 ^«^ Vmq 
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conditions, vis., that of a population engaged in certain departmente 
a woollen manufacture, and that of an til -drained and badly reguliti 
town. Now it is by no means conclu«ve, from what has precede 
which of these two is the cause of the attendant undue mortality, 
may be, on the one hand, that the occupation of the people is only 
coincidence, and on the other, the insufficient drainage, it will, thei 
fore, be worth while to examine to which of these causes the excess 
mortality of this period is owing. In order to do this the more sa^ 
factorily, I have divided the city into districts (reiereoce to which m 
be seen in the preceding tables, I. & IV.). These districts have be 
determined chiefly by the present state and condition of their 'pop 
lation, and somewhat by their rateable value. As frequent referen 
will, in the course of this paper, be made to these districts, I hh 
now more particularly describe them. Before doing ao, howev 
I append a table, in which they are arranged in the order of th 
rateable value : — 

Table VI. — Ratbaslx Valub of Ezbtbi. 



Population. 



Rateable Value. 



I £. «. dn 
31,333 133,448 



Averaco 
per Head. 



£. 9, d. 

4 5 2 



WELL-TO-DO DISTRICT. 





ParltheB. 


I^ipnlatiou. 


Rateable VaYuc. 


Avenj^ 
per Uead. 




St Martin 

Bedford Precinct • • . • 

St. Petrock 

St. Stephen 

All Hallows, Goldsmith -»(reet 
St. Lawrence . . • • . 

Totals and Avcra'^e . . 


2^4 
119 
267 
477 
360 
641 


£. t. d. 

4,332 
2,018 )0 
3,0Gl 10 
4,868 15 
3,436 6 
5,539 10 


£. 9. d. 

17 1 I 
16 19 2 
11 9 3 
10 4 I 
10 10 
S 12 10 




2,118 


23,256 10 


10 19 7 



MIXED DISTRICT. 



Parinlies. 



The Close 

St. David 

St. John 

St. Kenan 

St. Mary Archei . . • • 
St. Pancraa • • • . . 

St. Paul 

St Olave 

St. George •••••• 

Trinity 

St. Sidwoll 

All lluUowii-on'the-WalU • • 

Totals and Atetage % , 



Popnlatioo. 



697 

3,503 

500 

402 

651 

363 

1,393 

912 

68i 

3,013 

8,972 

^^1 



2-2,868 



KateabU Valoe. 



£. t. d* 

3,800 

18,974 15 

2,599 10 

2,037 10 

3,008 5 

1,674 5 

6,2S4 15 0' 

3,918 10 

2,622 

14,636 15 

32,413 5 

2,849 5 



\ 



94,818 15 



AT«ra|GP 
pef Ilri»J. 



£. «. d. 
5 9 
5 8 2 
5 3 11 
5 1 4 
4 12 « 
4 12 2 
4 9 10 
4 5 11 
3 16 6 
3 14 9 
3 12 3 
3 d 8 



4 2 11 



RaJUMe Valw of Property. 
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POOR DISTRICT. 



FuMms. 



St. Edmund . . • 
St. Mary Major • • 
SL liary Steps . • 

TotaU snd ATerage 



FopuUtion. 



1,595 

3,496 
1/J56 



6,347 



BateaUe Vatae. 



3,922 5 e 
8,455 15 
2,994 15 



15,372 15 



▲▼ffate 
pel Head. 



£. «. if. 

2 9 2 

2 8 4 

2 7 8 



2 8 5 



It will be seen by the above table, that tlie rateable value of the 
property varies according to the amount of its population very con* 
siderably, from an average of 17/. 'ig.ld. to 2/. 7#. Sd. per head. The 
former nun indicates the enjoyment of affluent means, the latter the 
subjection to the privations of poverty ; ])artly in accordance with 
these indications, and partly from personal knowledge of the locatitieA 
and their inhabitants, the parishes of the city have been arranged into 
three chief districts, to which, for the sake of distinction, I have given 
the names of the " well-to-do,'* the " poor," and the " mixed." From 
this latter I have thought it right to separate one very large parish, 
viz., that of St. Sidwell (divided now into St. Sidwell and St. James, 
and containing more than one-fourth of the whole population of the 
city), because, from its very rapid increase, the mortality stands in a 
different relation to its population than is the case in the other and more 
stationary parishes. 

1. The *^ well-to-do'' district occupies the eastern, central, and higher 
portions of the city, with a general height of 140 feet above the level 
of high-water mark ; is situated on the trap, and new red sandstone 
formations, more particularly the former ; abounds in good spriiigH, and 
it^ drainage easy, as far as natural position, and well effected as far as 
artificial means are concerned. It is occupied almost entirely by 
inhabitants who have the means of enjoying with tolerable ease the 
necessaries and comforts of life, at the same time they are not entirely 
free from the anxieties and care of providing for their own subsistence. 
This population finds its type in the established and thriving tradesmaa 
and his various assistants. 

2. The " poor** district occupies the south-western declivities of the 
oily. It is situated entirely upon the new red sandstone. The upper 
and smaller portion is about 100 feet above high- water mark ; the lower 
and gpreater portion not more than 30, and situated, much of it, upon 
dikivial sgiK The natural drainage of the upper part easy, but of thm 
lower part difficult. Artificial efficient drainage has not been provided. 
It comprises within its limits a large population, of which by far the 
greater proportion are crowded together in small and ill-ventilated 
apavtments, and are deficient in many of the ordinary comforts of life* 
The popalatioa of this district was somewhat difierent in 1800 ; at that 
tme much of the staple manufacture of the city was carried on within 
its hoandaries, and it contained as kihabitants many of the wealthy 
nerchants. This character has now, however, entirely leil it. 

3. The ^' Buxed" district occupies the remaining parishes of the city. 
H fom»« semicirefe round the other two digtricto, commtnciog at ihr 
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Dortl) and goes roond "by (he eut to the south. Its norili-weaicn 
portioD Is DO the shillet, and the loiith-caRtem on the new red isDd- 
Mone ; it is for (he most part very fsTonrablj dtnsted fix drain^^e, 
ud provirioo for this porpcse has been well carried ouL It is occupied 
iadiBcrlminmtely by geatry, tradespeople, worltpeople, poor, Ac. ; is 
bet, comprises all claaees of the community. 

The pariih of St. Sldwell, from its locality and class of popolslion, 
cnenUalljr belongs to ll^ district, and is only saparated from it fix the 
reason above named. It occupies the south-eastern suburb of the city. 
Is on high groimd, ranging from lOO to 190 feet above the high-water 
level. It comprises a Urge proportion of wealthy and other inhalut- 
•nts, and from its very rapid increase pregeots many of the chaiaclers 
of a new district, having increased in papulation fiir beyond the average 
of the city. In this parish b ratuated the workhouse. 

Such, then, are the districts into which Exeter may be divided for 
Ae purposes of a sanatory inquiry ; we shall now proceed to examine 
the circumatances attending their popubition, during the periods of 
ISOO and 1831 ; and, by comparison, estimate more particularly the 
Influence certain locidities and conditions may have upon the^^tate ti[ 
nortalily. 



TuLi VII.>~ThePamuTiOM snd iunntu. Uwtiutv, na Csm., 
diiided iato DiiTBicTi, in the Yatri ISOO and ia31. 


of Bursa 






,..u.. 


Add ml MorUlU; 




Br how 


By ho- 

TbdUlll. 


HtlH. 




Total. 


Ualtm 


Fb- 


T^ 


«>n-4i^lbMI<!i . {j^ 


1-3* 


I'i 


S3 


1.213 

1.378 


IS 


S 


:.s 


\t 


n»rJUrltt . . . W^i 




8-33 


J'Sl 
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■.;g 
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«-"■■- • ■ ilK 
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4.7M 
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i:!2 


617 


IS 
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1 isiesa 


9.B87 
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Without going into detul upon the numbers dying annually per 
cent, at these two several periods in the diOerent districts above noted, 
it may be stated generally, that in the " well-to-do" district, in 1631, 
the population had only slightly increased over that of 1800, and that 
not particularly by the extension of houses, but by more living in 
each house, and we also may observe, that the mortality is somewhat 
less ; in the " poor" district the population had considerably increased, 
was more crowded, with a higher registered rate of mortality ; thatin 
the " mixed" district the population had, during this period, increased 
even ins greater proportion, and spread over a larger surface with a 
rate of mortality much decreased ; that in St. Sidwell the populatic» 
had likewise increased by the occupation of new ground, having, from 
Its position without the ancient boundaries of the city, ample space for 
M> lioing, the table exhibits the mortality at thu later period as 
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strikingly decreased, this may be somewhat explained by the presence 
in this parish of the workhouse, devoted to the reception of the poor 
of the whole city ; as, probably, in this institution nearly the same 
amount of death took place in 1800, with a population of 2707, as, 
subsequently, in 1831, with the increased population of 6602, and, 
therefore, necessarily inordinately increasing the ratio of mortality of 
the earlier period. Such, then, are the more striking results of a 
comparative view at these two periods of the physical condition of 
these districts, together with the slate of their population and ratio of 
mortality, and we see that it strongly proves that an ill drained 
condition of the town, combined with a deficiency of water, is highly 
injurious to life ; that this is made evident on the one hand by the 
decrease in the ratio of mortality in the " well-to-do," ^' mixed," and 
St. Sidweirs districts, which had all benefited by the improvements 
of sewerage, &c., while it is more strongly proved by the increased 
ratio of mortality ui the " poor" district, as this presents, without any 
corresponding improvements, a denser population, and one otherwise 
deteriorated by the absence of their former rich residents. With regard 
to this population, it should also be noted, that the chief change, as 
regards employment, had taken place, for this district was peculiarly 
the locality of the artisans engaged in the various branches of woollen 
trade ; wherefore we may fairly conclude— 

II. That whatever may have been the influence upon life of the 
manufacture of Exeter, that the chief and prominently injurious 
cause is deficient drainage, deficient supply of water, and deficient 
ventilation. 

It is to be regretted that these statements and conclusions have 
been made solely upon the gross amount of mortality without reference 
to age ; it would have been infinitely more satisfactory if the ages of 
the dying could have been compared together ; as far as the registers 
of 1831 are concerned, this point could have been ascertained, but the 
total absence in 1800 of the registration of the age of death, with the 
exception of one single parish, renders such a comparison impossible. 
In the parish of St. Mary Major, the age of every death is apparently 
most accurately recorded ; it will therefore not be uninteresting to state 
here the age at death in this parish at both these periods ; before doing 
so, however, it will be necessary to clearly and fully imderstand the 
exact position of this parish at these two several periods. In 1800, 
St. Mary Major contained a population of 2135, including, together 
vriih poor, a large proportion of respectable people ; the houses were 
ample, containing on the average each 1 *84 families and 7*14 persons ; 
it was in fact then far from a very poor parish. In 1831, its population 
had increased to 3516, and with this its wealth and respectability had 
decreased — in fact, now inhabited chiefly by poor if not by paupers. 
The houses had become more densely peopled, containing on an 
average more than two (2*11) families and nine individuals in each. 
With regard to drainage and the supply of water, much the same 
condition prevailed at both periods. Having premised this, we now 
add the mortality at different ages in these two periods: — 
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On luokitig at these tableB, at well as at Tables I. and IV., ire fM 
in (he latter anil worse period of the parish, both the deaths per cent. 
and the deaths at dillerent at^ts characterife it as liable to a mitiA 
higher rate ortnorloiity than in 1800; that the mortalilj in g^renter by 
a very coatiderable ainouot in the earlier periods of lite, and less from 
ao extinf^ui&hed populatioii in the Istter ; so that we have here a very 
atrong and remarkable coiifirmalion of the dedaction, that the chWc 
sonrcea of excessive mortality are the crowdln|f together maaeee ot 
population Into situations ill ventilated, ill drained, and badlj Bnpplled 
with water. Such, then, in 1831 was the condition of one large 
perish; nor were there wanting in diflerent ports of the eitjr nnalmr 
anil more isalated spots in which an equally bod, if not worse, state 
□f things existed ; and thoup;h from the absence of a correct registration 
no accurate data can be quoted, yet m; own peroonal conTietion b 
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nith regard to them; they con Htitat«d serious plague-spots in 
itory of the city at this period. As an illnstrstlon of this state- 
I ^1 quote the condition of a court In the parish of St. Olave, 
row of houses in the parish of St. David, especially as an altera- 

their condition has been attended by beneficial renJts. Uick's- 

so late as 1832, was a iittle nest of disease, cases of fever 
ntly occurring amongst the adults, and diarrhcea amongst the 
m ; and that at times when neither of these afiections were 
ent in the neighbourhood. My attention was directed to the 
f the drainK, which were so badly constructed as to render the 
phere of the whole court foul and stinking; on thia nuisance 
obviated, immediately its unhealthy character subsided, and I 
>t aware that any peculiar Hcknesa indicating it to be an 
nalely unhealthy locality has prevailed in it since that time, 
leld- place, consisting of a row of houses, 
iiilt adjoining to, and in part projectmg 
rae of the great open sewers of the city, 
vindows looliing over it, as shown in the 
panying rough sketch. The inhabitants 
>se dwellings constantly sufTered from 

of a bod type, and the deaths &om 
a on the occasion uf the visitaLon of this ^— ^^H«nt 

e in 1832, and on iU sporadic occurrence ^^^-^ 

t3, were proportionably very great ; so much so that the attention 
: Commissioners of Improvement was directed to remedy this 
Ithy state of things, and the dram immediately beneath the 
s was in consequence covered From this time the very pe- 
1y unhealthy character of the locality has disappeared 
' e\)!itence of these and sinnlar serious nuisances, together with 
ill insufhcient drainage and inadequate supply of water, bemg 
illy felt, and the advantage of remedymg them apprecule^ 
ous endeavours lor this purpose were made ; consequently we 
ne powers of the Commissioners of Improvement were, by an 
issed in 1S33, very much extended ; and that in 1S3S, by another 

water company was establii^hed. The latter Act provides for a 
^1 supply of water to the city ; the former reciting that the Act 

is insufficient for Uie enlarged and increasing wants of the city, 
>3 for its better cleansing, lighting', and general improvement; 
ovisions of this Act are most ample, and, amongst a number of 

matters, provides that roadways may be improved, streets 
sd, wells sunk, that all refuse water should go into drains, that 

1 shall be generally provided, and that occupiers of houses must 
unicate with lliem ; that these private communications must be 
ly made, that no fllth is to be thrown into the sewers, that 
!nt scavengers shall be provided, that slaughter-houses shall be 
ed, that animals should not be kept within the city, that the g^aa- 
ign should not be thrown into the water-courees of the river, 
liey may provide burying-grounds witliout the city, &c. &e. 
^un-ence of the Asiatic cholera, with its great etlendantmortalitv 
•2, and to a lesser extent in 1833, so stimulated the pubii* mind, 
te provisions of these Acta were most industriously carried out; 
ia bringa me to anoihei epoehi ia the Ustory of the city. 
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A.D. 1841. — ^ExKTIR CONSIDIRABLT UCPROVBD, WILL 8UFPUBD WITI 

Water, a good amd extehsivb Ststbic of Umobr Skiteragi: 
Population, though conuobrablt incrbased, not more Dsmi. 

The character of the town at this period was very diflferent from that 
of 1800, and greatly improved since 1831. Of these improvementi 
we shall now proceed to make some mention. In diflerent parts of 
the city many new roads had been made, more particularly thnmgli 
the denser and poorer districts; and, in several instances^ increued 
ventilation had been provided by the palling down of houses whidi 
crossed street openings, &c. A large and efi^tive system of draioage 
was established ; the surface gutters, save as communications to cany 
off rain water into the sewers, had almost disappeared, and the hoasei 
prencrally were supplied with closets and communicated with the 
drains, independently of which an ample and eflective supply of water 
was provided. Of some of these matters we shall now proceed to 
speak more particularly. Before doing so, however, it may be as well 
to observe that there is no public survey of the town, either as regards 
a general system of levels or the position of the great line of sewers, n 
that there exists no recorded source to which a public surveyor or 
private individual can apply in order to repair, enlarge, or form con- 
nexion with the public sewers ; any information that may be required 
on these points can only now be derived from the individual who so 
ably fills the situation of Surveyor to the Commissioners of ImproTe- 
ment ; without him the deficiency of a public and authentic survey 
would be most seriously felt. For the marking in of the drains on the 
map, by which I have been enabled to describe their course more 
accurately, I am indebted to the kindness of Mr. Whitaker. 

The general surface of the city is now sufficiently even, and enjon» 
for the most part, a proper inclination for the discharge of surfiice- 
water; nevertheless it is not difficult to find stagfnant pools and 
accumulations of filth, but they generally occur within the boundaries 
of what is esteemed or really may be private property, and as such, 
though contrary to the spirit and letter of the local Act, are injudi- 
ciously treated as beyond the interference of the local surveyor. 

Drainage, — ^The plan of under-drainage is now very eflident; 

nearly all the streets have sewers, and where requisite, bnmch-draini 

are generally made. Though there may be room for some few 

additional sewers, yet, take it altogether, the city is well provided ia 

this respect Of the great extension of sewerage within the last tea 

years, some idea may be formed from the fact of the Comm ia sioiieri 

of Improvement having expended upwards of 7000/. upcm this itcn 

alone. The communication with these sewers is almost general; 

nevertheless the contrary is the case in many of the poorer houses ; and 

though there is in the local Act the power of compellinf^ thia^ yei 

unfortunately it provides that the communication fihall be made by tin 

occupier and not by the proprietor, so that in many cases, though tk 

Act enables the occupier to deduct the expense so incurred from tk 

' . rent due to the proprietor, yet experience shows there is so muck 

^^". '. difficulty in enforcing this provision, tiiat it too often, where rooA 

^ "^"'desirable, amounts to a nullity. lIHiere communication has bee 

no accu^^^ ^^^ branch drains are for the most part well kept, and have t 

fficient supply of wiiVeT Ssat ^«\s ^c^c^ocut dcanaing ; thooi^ diidh* 
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^ ' less there may be many examples to the contrary, from carelessness 

in the inmates throwing down choking articles, or the breaking in 

of the work itself. In the public sewers, excepting from some rare 

. cuualty, nothing of this kind occurs ; they are constructed on sound 

principles, with sufficient inclination, and well furnished with stench- 

f , traps ; now and then in the course of a long drought, or on the stench- 

„• traps becoming dry, offensive effluvia may be emitted from them ; but, 

(...generally speaking, they may be considered as well constructed in 

j{'. these respects. 

.,, , Such, then, is the public provision for the drainage of the city ; and, 
^. by its means, the entire of the liquid refuse may be said to be carriid 
.. off; only in some by-corner or out-of the-way place is such allowed 
...to soak into the subsoil, or remain stagnant on the surface. The 
. general character of the system of drainage followed in Exeter results 
, from its natural position, and will easily be understood from the 
I accompanying plan and sections. The principal drains are constructed 
of masonry and brick work, varying from three to five feet high, and 
.. two to four feet wide in the clear; they are arched over with inverted 
, . arch bottoms, so that they nearly represent the shape of an egg ; the 
average cost is about 7^. per foot. The drains which communicate 
from the different streets are gun-barrel brick drains, of the various 
sizes of 2 feet, 1 foot 9 inches, 1 fodt 6 'inches, 15 inches, and 12 
inches, according to circumstances ; the price of construction for these 
. varies from 1^. Qd, upwards per foot. These sewers are, during the 
winter, kept clear and well washed out by the copious ruins of the 
season ; in summer the Commissioners of Improvement pay the water 
company for a supply of water for this purpose, and once or twice a 
week they are washed down from this source. The surface dirt, soil, 
contents of ash-pits, &c., in all the public ways, are removed daily 
under the direction of the Commissioners. In the less accessible 
courts and alleys the collection of dirt is regulated by the probability 
of the acciunulation ; generally speaking, however, it is done twice a- 
week; it is not permitted to be thrown into the street, but is brought 
out in boxes, which the scavengers empty into their carts. There are 
some iew places in the back lanes where the air may be tainted by 
\ vegetable matter being allowed to accumulate and putrefy ; but this 
y, is by no means a general case, and is rather due to idleness on the 
,, part of those permitting it. More inconvenience is suffered from the 
, keeping of pigs and the presence of slaughter-houses; both these 
«. nuisances are most urgent, and prevail to a greater extent than is 
, . . generally supposed, and, by the poor obliged to live \nthin their 
; influence, are much complained of; cases frequently occur of serious 
.. .. fevers, nervous pains, and sickness of stomach, which they refer entirely 
to *' swallowing" bad smells from these sources. The filth collected 
by the scavengers is carted away into three or four places at some little 
■ • distance from the city. The scavengers receive for this service 50/. 
per annum, in addition to the proceeds of the sale of the manure so 
, - collected, and which yields, on an average, upwards of 500/. per annum. 
The Commissioners of Improvement have, under their Act, ample 
, powers to " order and direct any prosecution against any person or per- 
sona, bodies politic or corporate, for any public nuisance whatsoever." 
liouseM. — With regard to houses and their construction, there are 
no controlling or directing powers vested in any ^hUc hod^ \ ^«^ 

VOL. I/. ^ 
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are built according to the plan and wishes of the proprietor; for the 
most part, those erected for the poorer classes are not so iDsalubrioiu 
as might, under such circumstances, have been supposed. I belieTe 
there is no such blot in this city as cellar habitations, unless kitchen 
apartments may be so considered ; nevertheless minor faults may be 
found with the construction of many of the tenements, and that too in 
some of those in the recently erected streets. In many of these the 
houses are placeil back to back, or have their windows opening only on 
one side, thus preventing ventilation and a free current of air. Another 
very prevailuig error is the adoption of sash windows, the upper sash 
not being made to open. Though the effect of many of the recent 
acts of the Commissioners has been to relieve the overcrowding of the 
town districts, and thereby cause the advantageous extension of the 
suburbs they possess no power by which so useful a measure can be 
guided and regulated. New buildings may cross the ends of old 
streets, though they have the power of preventing the streets from be- 
ing closed at the ends. 

School-rooms, — The public school-rooms for the poor are well 
situated as regards site, drainage, and light ; the provisions for warmth 
and ventilation, though not particularly to be found fault with, 
are not so ordered as to deserve notice ; they have necessaries attached 
to them, which are but too frequently the source of complaint from 
their managing committees; their play-grounds are inconsiderable, 
they may almost be said to have none. The private or "dame" 
schools for the poor, are a fruitful source of an iiyuriously bad atmo- 
sphere. The rooms appropriated to this purpose are usually in crowded 
and barl situations, small, and inhabited by the mistress day and night, 
with the addition of a (ire, winter and summer, for culinary purposes; 
in an atmosphere thus artificially heated, are congregated together for 
hours in the day, perhaps 20 children. The closeness and unpleasant- 
ness of these rooms is scarcely credible ; they may really be termed 
modified " black holes." The effect upon the children is seen in the 
breaking down of otherwise strong constitutions, and the develop- 
ment of much active scrofulous disease ; but the injuriousness of these 
schools is more directly witnessed on the occasion of any infantile 
epidemic ; they not only become nuclei for the propagation of disease, 
but the poison is so concentrated, and therefore active, that not only 
do very few escape infection, but those infected suffer most severely. 

Independently of the want of play -grounds attached to the schools, 
there is a great deficiency of open spaces about the city for exercise. 
Save the Northernhay and the Cathedral-yard (where the police 
interfere with the playing of boys) and the open roads of tlie neigh- 
bouring country, it may be said that there are neither play-place8| 
parks, gardens, nor walks. 

Bathing. — Tlie extension of the town is also gpradually depriving 
the inhabitants of places contiguous to it, where the custom of 
bathing has long been enjoyetl ; this is an important consideration for 
all classes, but more especially for the poor; experience has always 
shown that they have gladly avtdled themselves of the means of clean- 
liness so afforded ; and it is not tor ine now to urge that cleanliness ccn- 
duces directly to bodily health, as well as acU beneficially on the gene* 
raJ character. 
^ JSurjfu^^gprimHds.^'^'^l!!^ cxo^dfidL «XaX)& ol ^2&i^ ^^^ ^^iiuuk of the 
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had long been felt as a serious and offensive nuisance ; accordingly, 
135, the Commis8ioners of Improvement provided a large and suft- 
space of ground without the city wall for the purposes of interment, 
at the same time prohibited the opening of new graves in the old 
nd. There however still exist some minor blots of the over- 
'ding of grave-yards, the most disgraceful of which is the present 
ing-ground belonging to the parish, and surrounding the church 
t. Sid well. It is to be hoped that some general Act will obviate 
continuance of this evil. 
'(IS is generally introduced and much used 
jghout the city; but no provisions of any 

are made for the ventilation of the air 
ted by its use, excepting at the Devon and 
er Institution, where a plan devised by 
. De la Garde, Esq., has been attended by 
: practical success. A tube (A) an incji in 
leter, having a trumpet mouth, is suspended 
ediately over the glass chimney (J5^ of an 
lid gas-burner. The upper part of this 
enters for about a foot into a tube of similar 
e ( C) but of double the diameter. The lip 
le trumpet mouth of the larger tube is 
ly level with the ceiling (2>), tlie upper end 
ng through the roof ( G) is protected from 
by a conical cap {E), The column of hot 
ilischarged by the glass chimney passes 
igh the smaller tube with great velocity into the larger tube, in 
h, partly by rarefaction, and jxirtly by direct impulse, it occasions 
)i(lly ascending current ; whilst, therefore, the smaller tube carries 
the larger tube all the air vitiated by combustion, the larger tube 
larges through the roof not only the air which is received from the 
ler tube but also the air vitiated by respiration or other causes, 
h it sucks up from the upper part of the room. The inconvenience 
ting from the condensation of moisture in the upper tube during 
weather is obviated by its being caught in a vessel (JP) which 
:)unds the smaller tube immediately below the mouth of the upper 

This simple and effective apparatus is made of copper. During 
irds of seven years that it has been constantly in use it has required 
eansing, reparation, or indeed attention of any kind whatever. 
^ater-worhs, — With regard to water for domestic purposes, inde- 
ently of the old supplies from wells, &c., the oonduit and the newly- 
•lished water-works require mention. The supply from the conduit 
for a few years previously to 1 835 been gradually diminishing, 
I it then almost ceased to flow; at the same time the supply, from the 
source, to the houses of the dean and chapter was greatly reduced. 
he request of this body, and the then Chamber, Mr. Golsworthy 
!y undertook to investigate the cause of this deficiency. He found 
the water was collected and ponded in the spring wells to a height 
stween nine and ten feet, without obtaining a sufficient elevation 
eing forced over some required points. By this ponding a large 
tity of water escaped, and was wholly lost. Mr. Golsworthy *t 
object was to remedy this great and radical defect, by loweripg 
igh points^ sinking tne wdls much dee]^T,«Aii^ o^gligp^^^a^^^im^ 



228 Exeter— in the Year 1841 . 

ing tlie springs. He thus succeeded in bringing the water into Che 
wells, and re-establishing the ancient supply, the bienefits of which are 
now rendered more available by the establishing of tbe conduit in an 
open space, near the lower market, and by delivering it at a new spot 
in Mary Arches-street But the great and manifest improvment in 
the suply of water is found in that afforded by the water company, a 
Joint-stock corporation, formed under Act of Parliament inl8S3; from 
a large reservoir made by them imder the direction of the late Williani 
Anderson, Esq., C.E., it may be said that an unlimited supply of thii 
most necessary article of life is afforded. This reservoir, which oocupieft 
a spot to the north of the city known by the name of Dane's Castle 
Field, is now 200 feet square and 17 feet deep, and is supplied with 
the water of the river Exe, taken from a mill-leat, two miles from the 
city, and above the junction of the Greedy ; it is, therefore, in grest 
measure free from any adventitious impurities. The qualities and 
chemical composition of this water have already been given. 

The first erected engine is worked by a breast- wheel of 23-horse 
power, with 48 buckets, 13 of which are equal to one stroke of the 
pump ; it has three pumps, each of which gives 18 strokes to a minute. 
The water thus delivered in this space of time at the reservoir b 37 
cubic feet, or 438 gallons. The reservoir is 160 feet above high- water 
mark, but the water could be raised by the stand-pipe, which was 150 
feet above the level of the river at Pynes Weir, to the further height of 
180 feet. On ordinary occasions, however, the number of strokes in 
Aninute at which these pumps are worked is 14 each, to force the 
water into the reservoir, and 10 to the higher level of the stand-pipe. 
It was early found, notwithstanding the great extent of the supply 
thus afforded, that it was hiadequate to the wants of the inhabitants; 
therefore, in 1841, a new wheel and pumps were added, the reservoir 
was enlarged to its present capacity, and the stand-pipe considerablj 
elevated, l^e new wheel is of 17-horse power, and has 40 buckets, 
of which 1 1 are equal to one stroke of the pumps. The new pumps 
arc three in number, and each gives 14 strokes in a minute at its usual 
work. The height of the stand-pipe is now 13^ feet above the level of 
the water in the reservoir, and its valve is weighted to raise the water 
50 feet. The higher pressures are supplied independently of the reser- 
voir. The advantage derived from these additions and improvements 
will be fully appreciated when it is stated that, on a trial being made 
by working the new and old pumps together, the water flowing through 
the safety valve of the stand-pipe and tailing into the reservoir, each set 
of pumps making 11 strokes per minute, the quantity of water 
delivered into the reservoir by gauge was 23,748 gallons in one hour; 
on another trial, the water being delivered to the lower level of the 
reservoir, the new pumps making 17 strokes to the minute, and the 
old 11^, the quantity of water forced in was 33,122 gallons in one 
hour'; so that the higher level of the stand-pipe decreases the power of 
the pump by about one-third. By experiments made in different 
places, it was shown that water could be delivered from the pipes 30 
feet above the highest levels of the city. One cause of failure in the 
old pumps, and which had not been foreseen, was excessive floods 
** tailing " the wheel, to such an extent as to cause material obstmctioa. 
^Y on experiment on ihe Tiew axsui oVi^Vu^k^ during some high floods, 
it was found that wYu\e lYie o\d wVic^Ni^a \:q9^^MX.\Di\a^ni^a«s(^^ 
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the pumps making but 10 strokes per minute, the new wheel had only 
nx inches in tail water, and the pumps were making 21 strokes per 
minute ; so that the new wheel will be only affected by severe floods, 
and then but for a few hours. 

The quantity of water now supplied to the inhabitants of Exeter 
and its vicinity is 6919 hogsheads daily, (about 12 gallons per head J 
the cost of which to the consumers, according to the amount of 
rents paid, is little more than one farthing per hogshead, and at 
this trifling price it is supplied to many houses at a considerable ele- 
vation, rnie waste consequent upon this vast consumption is of the 
greatest service in preserving the health of the city, by cleansing and 
washing out the sewers, &c. The mode in which the water is distri- 
buted over the city is through iron pipes, and from them by leadeu 
supply-pipes into cisterns, furnished with ball-cocks. In some particular 
cases the cisterns are supplied directly from the mains. Of the 5122 
houses of which Exeter is composed the water is supplied to 3400 ; 
the number of customers, however, is about 2600, the deficiency 
of 800 being made up of tenements closely packed together, which 
are supplied, never from the stand-pipe, but from one common cistern, 
usually at the landlord's expense, who is charged by the company 
at a rate of from 2s, to 4^. per annum for each family. This sup- 
ply is so easy and so generally furnished that it is only in a few cases 
the people have recourse to pumps or draw-wells, and in still rarer in- 
stances do they beg of distant renters. That this supply is duly appre- 
ciated may be learned from the fact, that 98 families out of every 100 
who consume the water now have it in their houses; in fact, in some 6f 
the very poorest there may be seen in the corner of the room a small 
cask, with ball-cock, to receive the supply, and they invariably speak of 
it as being the greatest comfort, and as well worth the money it 
costs them. Notwithstanding this apparently very ^vourable account, 
there is yet much room for improvement; for if we assume, in the 
absence of any such statement in the census of 1841, that the number 
of families in Exeter are in the same proportion to the population 
as they were in 1831, they will amount to 7000, so that there are 
only, of the whole population, about one-third who have it in their 
houses, and only about half who are consumers of it. 

The supply, quality, or price of the water is rarely the object of 
dispute amongst any class of the consumers ; the quality never, the 
water being clear, good, and requiring no filter ; now and then there 
may be accidental and private disputes as to supply and price, but they 
do not amount to any crying or grievous importance. With regard to 
quantity, the supply is supposed to be unlimited, while the price is 
calculated at a general average of a shilling in the poiud, according to 
the value of the house supplied. The rental of the company is about 
4000/. per annum, the rateable value of the city is 133,448/. ; therefore, 
taking the whole city, not more than Id. in the pound is paid. Though 
each renter is charged about Is. in the pound, there are yet, under 
particular circumstances, manv deviations from this rule. Should any 
disputes arise in refierence to the administration of the company, impli- 
cation is to be made to the committee, appointed under Act of Parlia- 
menL With regard to price, the Act itself provides a maximum, which 
has never been nearly attained by the company. Excepting from the 
committeei no remedy against grievances can be obt ' 
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Connected with the mains is an extensire system of stand-pipes, 
placed at convenient distance over the city, and from which the water 
k taken for the puhlic purposes of watering and cleansing' the streets, 
&c. The water is turned into the tenants' supply-pipes three days 
a- week, for the space of three hours, and is kept on the mains them- 
selves during the whole of the day ; at night it is shut off from a 
convenient place within the confines of the town (near the New 
London Inn), so that, in case of sudden emergency, such as tlie 
occurrence of fire, it can immediately be permitted to flow into tlie 
mains of any part of the city. It is usually available, in full supply, 
in about ten minutes. The supply is always kept on at high pressure, 
and could on these occasions, if required, be thrown over the houses, 
direct from the pipes themselves ; but this practice is not deemed 
advisable, as in such case it would be necessary to open only one plug; 
it is therefore preferred to supply the fire-engines, and for them to 
deliver it. The town is furnished with five well-appointed and prac- 
tised engines, and the service of the firemen is exceeciingly good. This, 
together with the ample supply of water, and its general and efficient 
distribution, has prevented ihe necessity of any special arrangement 
for the protecting of particular buildings. Fires are, happily, not 
frequent ; there rarely occur, on the average, more than two in the 
year, and these are generally due to domestic or accidental causes, b 
case of its occurrence, however, serious alarm is always entertained for 
surrounding property, as it is by no means the practice amongst the 
builders to make party -walls, or otherwise to provide against the 
occurrence of neighbouring fire. 

From ihe previous account it is plainly seen that the condition of 
Exeter in 1841 is most materially improved since 1800, and even since 
1831, in all the essential requisites of a large city, but that it still 
retains within itself much that is obnoxious to health. In order to 
Itppreciate the effect of these improvements, and of the remaining 
presence of nuisances. Upon the duration of the life of its inhabitants, 
we shall proceed to consider the state of its population, and the com- 
parative amount of its mortality in the difibrent districts of the city at 
this period. According to the census of 1841, the population amounted 
to 31,333 (13,842 males and 17,491 females); being an increase of 
3048 since 1831, and of 14,506 since 1800. In the following table the 
absolute population and proportional increase per cent, is set out. 



Tabli XLr— Hie PopvLATioN of ExxTBR, in ISOO, 1831, and 1841, and its Pro- 

portioual Increase upon iuelt*. 



Males . 
Females 



TeUl . 



Abioluta adioUDt of PupuUiiou 
at the uudermentluoed Yean. 



1800 



\ 



7,142 
9,685 

16 ,827 



1831 



1841 



A 



12,683 
15,559 

28,242 



13,b42 
17,491 

31,333 



lucreaM of Ptopulattioa 
upon itself per Ceat 



From 

1800 to 

1841 



93-81 
80-59 

86*20 



From 

1831 to 

1S4I 



9-13 
12-42 

10-97 
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rABLi XII. — The PoruuTioH of Eziritt in 1S4I, with tha Acrau. Hortii.itt for 
Fire Years, aod Ihe Avkhios Ahndiii, HoRTiLiTT per Cent., eieluiiTe of the Hoi- 
pital and WorkhouM. 
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Table XI. sliuws while the increase is very remarkable from 
1 SOU that it is by no means so since 1S31 ; and as, by reference to the 
Table Xll., we see, during this period, an increase of 2370 has 
taken place in the suburt>uii parish of St. Sidwell, 435 in the suburban 
parish of Si. Uavid, and lu25 in the suburban portion of Trinity, an 
increase in these three parishes alone of 7S2 more persons than the 
increase of the whole city , Exeter must consequently be less densely mfia- 
bited than it was in 1831 . As a whole, however, it presents a remark- 
ably stationary population. Nevertheless, in many of the parishes 
themselves a considerable difference has taken place, the popuLtion of 
some having increased while that of others has considerably diminished. 
Amongst these latter are St. George, St. John, All Hallows Goldsmith- 
street, and St. Paul's, chiefly due to the pulling down of houses to 
make room for the capacious markets erected in these parishes. I 
should have wished to have compared the mortality of this period with 
that of the two previous epochs to which reference has been m>de, but 
fur any very accurate or satisfactory results this is out of the question, 
as the previous ratio of mortality was deduced solely from the jiarish 
registers of burials, while this of 1841 is taken from the more improved 
and comprehensive returns of the Registrar-Genera), which) unlike 
those of the former, includes all deaths of the unbaptized, df those 
buried in Disaenting grounds, and th£deathsiirhospilala,&c.&e. We 
may, however, obanrc that, notwithstanding' ihis improve mode «" 
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registraUoB, the aTcnige mortality per cent of the whole dty io 1841 
is 2*45, an amount considerably leas than that of 1800 (2* 58), and 
scarcely more than that of 1831 (2*39), so that, looking at the relative 
▼alne of the different registrations, we may fkirly conclnde that the 
mortality is now considerably less than at either of the previous periods. 
We shall now turn to the consideration of the duration of life in the 
different districts of the City during the period of 1841, and, by com- 
paring their mortality, endeavour to estimate the ii^uence which 
locality, poverty, crowding together, &c., may have upon life. In the 
preceding table the population and mortality are set forth. 

By re^rence to the same table we may observe that the average 
annual mortality per cent of the different districts of Exeter is thus 
stated, — 



Dbtrict^ 



WelUo-do • 
PcK>r • • • 
Mixed • 

St SidweU's • 



Arerafe Aaanal 
Mortality p0rC«Bk« 



1«28 
2*69 
2-12 
2*16 



Thb table shows results which mark most strongly, when the 
character of the districts is called to mind, the much greater value of 
life in those which are roomy and well ventilated over those that contain 
a crowded population, and are occupied by squalor and misery. In 
order, however, to show this more satisfectorily, the absolute mortality, 
and the mortality per cent, at different ages of life in these different 
districts, are, in the following tables, fully set forth. (Tables XIV. 
and XV.) 

From the above tables the mortality occurring in Exeter and its 
districts may be appreciated, but as they are not, without some appli- 
cation, easily to be read off^ and compared, the following table and 
diagram are constructed, showing out of every hundred persons that 
die the numbers living at each age. 



Tablb XIII. 



At 1 month 


I 


year 


6 


years 


10 


> i 


15 


>f 


20 


i* 


30 


» 9 


40 


9 i 


50 


99 


60 


>> 


70 


$9 


60 


99 


90 


9 9 


100 


99 



or every ICO Ibat die ia Exeter and its different 
DUtricts, there are living in 



Well to do. 



95- 

83 < 

61 

55' 

52' 

50- 

39- 

36* 



60 
85 
80 
93 
26 
06 
78 
11 



25-83 

20*69 

13-35 

4-54 



Poor. 



97 
75 

49< 
43 
42" 
41- 
3G' 
32' 
27- 
19- 
11* 
5« 



33 
92 
46 
73 
80 
41 
39 
53 
27 
91 
02 
06 



•74 



Mixed. IstSidwell. 



96 
82 
62 
57 
56 
54 
46 
39 
33 
27 
18- 
7' 

r 



• « 



\ •• \ 



-68 

•90 

•88 

-69 

>45 

10 

•97 

>14 

'05 
.44 

51 
50 
62 
34 



\ 
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57 

52 

50 

48 

42 • 

36- 

28- 

23" 

15- 

6< 

4' 

1« 



95 
64 
26 
03 
66 
85 
66 
07 
92 
69 
25 
49 
91 
27 



Exeter. 



96 
81 
61 
55 
53 
51 
44 
37 
30 
24 
15 
6 
1 
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Before proeeeding to deduce any conclmiona from these tables, 
it may be well to observe they are not what are usually termed Life 
Tables. In order to form these, it would be necessary to compare the 
numbers dying with the numbers living in each district ; which latter 
data, with the exception of the whole city, is not at my service. They 
are tables of mortality, and, in their present state are useful for exhi- 
biting and comparing the proportional numbers dying at each age in the 
■everal districts designated. While using them for this purpose, 
however, it will be necessary to bear in mind, in order to prevent 
erroneous conclusions, that they point out the proportional character 
of the mortality, as regards age, of these districts, and not, what has 
been previously stated, the comparative amount. With this under- 
standing, these tables will be found to indicate some very striking 
points. 1. The whole city. — A large proportion of the deaths which 
occur take place before attaining five years of age, (38 * 97 per cent.) ; 
in the next 15 years of life the proportion b but small, and subse- 
quently remarkably even. Though there is a larger proportion of 
&male than male deaths upon the whole (2*05 per cent.), yet rather 
more males than females die under one month, and considerably more 
between one month and the completion of the first year. 2. JhewtU- 
to-do district, — ^The periods in which the greatest proportion of mor- 
tality takes place are in the first month, from 5 to 10 years of age, 
from 20 to 30, and from 40 to 50. Under one year the' mortality of 
the two sexes is equal ; between one and five there are more female 
deaths, as also between 10 and 20 ; male death is in excess between 5 
and 10, and between 30 and 50. 3. JTie poor district. — In the first 
month of life there is a less proportion of deaths in this district than in 
any of the others ; but between that and the completion of the first 
year the proportion is very large, as also between 1 and 10 ; it then 
continues less until the age of 60, when there is again an increase. 
The proportion of male over female death upon the whole mortality is 
3 ' 05 per cent More males die under one year, and between five and 
ten. Between one and five the mortality is about the same in both 
sexes, and also during the remaining periods of life, there being only a 
slight preponderance of male death. 4. 7^ mixed district presents 
nothing very remarkable, excepting that the proportion of female over 
mule death is considerable (6' 73 per cent.), notwithstanding the general 
prevalence of a larger proportion of male mortality at each period 
previously to 50 years of age, when that of female death slightly, and 
after 60, very greatly increases. 5. St, Sidwell district has a greater 
proportion of mortality under one month, and only slightly less than 
the poor district between then and the first year, which position it 
maintains until 50 years of age. Upon the whole deaths there is a 
larger amount of female (6*42 per cent.) than male mortality ; under 
five years of age, however, a larger proportion of males die, it being 
after 20 that the excess of female death commences. 

As it is commuuly said that a fair estimation of the character and 
force of mortality in any given population may be estimated by the 
proportion of deaths taking place before 15 years of age, the following 
table, showing this point, is extracted from those immediately' pre^ 
ceding :— 
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Tablb XVI. 



'The NvHBBR of Deaths per Ceot^ ia the difibrent DrsTBicrt of 
ExBTER, under 15 Years of Age« 



WelMo*do 
Poor • 
Mixed • 
St. Sidwell 

Exeter • 





Males. 


Females. 


Total. 


• • • 

• • • 

• • • 

• • • 


22 04 
30-11 
22-15 
26-59 


24-71 
26*09 
21-40 
22-75 


46-75 
56-20 
43-55 
49-34 


• • • 


24-15 


21-94 


46-09 



From which we see that not quite half the mortality in the wliole 
city, and in the "well-to-do" district, takes place before this period of 
life ; while, in the " poor," far more than half the deaths occur previous 
to this age. That the " well-to-do'* district is not so favourably placed 
by this table as the " mixed," and is seen to have a less proportion of 
female mortality than of male, which is contrary to what prevails in the 
other instances. From the facts above stated, and from the tables 
themselves, the following inferences may be deduced : — 

1. That at infancy, t. e. before the expiration of the first month of 
life, there does not appear to be any particular exemption from casualty 
enjoyed, on the one hand, by the " well-to-do'* district nor any peculiar 
liability to it, on the other in the " poor" district. 

2. That in infancy a larger proportion of males than females die.* 
Tlius supporting the old adage, ^' that boys are more difficult to rear 
than girls.'* 

8. That in childhood more males than females die. 

4. That in the poor district the period of childhood is liable to a 
disproportionate mortality. 

5. That as there is a much larger proportion of female than male 
deaths in all the districts of the city, save in the poor district, and in the 
hospital, which may here be considered as part of it, the occupations of 
the poor are proportionately more inimical to male than female life. 

6. That the poor district is subject to a greater amount of mortality 
than any other; and that the character of the city, in respect to 
duration of life, is mainly depreciated by the " poor district, St. 
Sidwell's, the workhouse, and the hospital." 

We shall now turn to a consideration of the effect of climate upon 
the inhabitants of the different districts of the city. In order to do so 
the average mortality per cent, for five years is arranged in different 
months, and then combined into the different seasons, each showing 
the mortality above and below 15 years of age. (See Tables XVII. 
and XVIII.) 

* This greater mortality of infant male life appears, however, to be quite inde- 
pendent of local influence, and solely due to physiological causes. This question has 
been Urgelr examined by Dr. Simpson,who, from extensive statistical observations, 
conclud^ the greater amount of male death in infancy is due to the larger site of 
the male head, causing injury durinj^ parturition. From an examination of the 
Registrar General's returns for the seven years published, he concludes there have 
been lost in Great Britain, during this limiteci period, . as a consequence of that 
•lightly larger sixe of the male than the female bead at birth> about 50,000 lives^ 
indnding those of about 46,000 or 47^000 infants, and of between 3000 and 4000 
mothers who died in childbirth^ 
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Without going into any delail upon tbe8e tables, we shall briefly 
eoumerote the more palpable inferences which may be deduced from 
tbem. 

1. That looking at ihe whole population, the winter season is the 
moat hostile lo life, and that March and January are the most 
■o to old age. 

S> That the summer season is the most hostile to infants and 
ohildren. 

8. That in the " poor " district more die in summer than in winter, 
and that this excess is due to the enormous mortality of children 
at this season ; that the great auil distinguiiihing feature of 
the iDurtality of the poor district is, that while it has not an in- 
feri or mortality than that of the city, or the" well-to-do'' district, 
during the winter season, amongst those above 15, its si 
mortality is comparatively enormously high under 15. 
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4. That during each season of the year more males die amoiigft 
infants and children ; but that the spring is the period more 
particularly fatal to this sex, excepting in the poor districts, 
when July and August are particularly obnoxious to male 
life. 

5. That in the *' well-to-do " district the males die in the winter and 
the females in the summer ; and that in the '* poor," *^ miied,** 
and " St. Sid well •* districts, the greater proportion of male 
death takes place in the summer, and of female in the winter. 

6. That in the hospital, during the winter, there is a hirge pro- 
portion of female death in childhood. 

We therefore see that, in comparison with the higher well-Tcntilated 
and well-drained districts of the city, the poor district is characterised 
by a more general mortality ; that the mortality per cent, is greater ; 
that the amount of death in early life is more ; that the summer shows 
death busy amongst the children, and, the winter, no less so amongst 
the old people ; that of the productive portions of its inhabitants, the 
males are subject to an undue ratio of mortality ; in fact, that in what- 
ever aspect the mortality of the poor district of the city be regjarded, 
it plainly indicates its inhabitants to be subject to a larger amount of 
death than is proper to tlie rest of the city. Seeing, then, that the 
amount of mortality is thus inordinately high, it may be worth while 
to examine more particularly into the condition and history of the in- 
habitants of this district than was previously done in describing the 
districts of the city generally. 

As before said, it comprises the parishes of St Edmund, St. Mary 
Steps, and St. Mary Major, and occupies the south-western declivity 
of the city ; though some portion of it is sufficiently well situated for 
drainage and ventilation, yet much of it occupies flat ground, scarcely 
raised above the level of the river. The great mass of its population 
are artisans, more particularly shoemakers, and labourers with their 
families, a very large proportion of whom, during some seasons of the 
year, are in the receipt of public relief. In the parish of St. Edmund 
there are two large establishments connected with the preparing of 
leather: of the workpeople employed in which it may not be in- 
apposite to say a few words. They may be considered under the heads 
of, — A, Fellmongcrs and Tanners ; b. Leather-dressers and Glovers, 

A. The Fell mongers and Tanners comprise fellmongers, beamers or 
fleshers, tanners and hot-pressers ; the first of these is a stinking and 
wet occupation, the second and third simply wet, and the fourth hot 
and steaming. The men employed in these several departments are 
robust, fine, healthy-looking people, eat largely, are liable to no specific 
disease, and peculiarly free from chest complaints, consumption in par- 
ticular; a general impression prevails, that fellmongering is a less 
wholesome department than tne others ; but, on investigating this 
opinion, it was by no means substantiated ; I could not learn that these 
workpeople suffered from any particular disease, or that they did not 
live to equally good ages with the rest. As a remarkable fact, it may be 
mentioned that neither the tanners nor the fellmongers were attacked 
by cholera during its epidemic visitation in 1832. 

B. The Leather-dressers have only to do with the ** pelts '• after 
coming from the feUmou^r, and their work consbts in, Ist, frising; 
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2iidy oiling ; 3rd, washing ; 4th, grounding ; 5th, stoning ; 6th, 
cutting. The 1st, 2nd, and 3rd, are departments of work that expose 
to moisture, especially the 1st ; the 4th and 5th to dust ; and the 6th 
is in-door work, without any obvious inconvenience. The workmen 
employed in the 1st, 2nd, and 3rd departments, though looking some- 
what pale, are generally healthy, eat largely, are not subject to any 
specific diseases, and live long. Tlie opinion of the workpeople, 
amongst whom were some above 70 years of age, was, that few trades 
were less unhealthy. The departments of grounding and stoning, 
from keeping the workmen in an atmosphere of dry dust, in No. 4 of 
leather, and No. 5 of ochre, occasionally produce cough; but this 
seems accidental, as the cough is not permanent, nor followed by any 
evil consequences, as consumption, or shortness of breathing. Persons 
liable to asthma are, however, unable to continue labouring in these 
departments. Those occupied in the "cutting" are particularly 
healthy. 

The dwelling-houses of this district are, some of them, of ample size, 
with good rooms, being formerly the residences of the once flourishing 
merchants of Exeter ; others are small, low pitched, with almost in- 
accessible stairs, and the usual inconvenient characters of the poor 
Elizabethan house. They are built of the conglomerate, and trap 
rocks, already described — brick, lath, and plaster — and some few of 
what is provincially termed " cob." In their construction and rela- 
tions, the first four present nothing remarkable ; the last, however, is 
peculiar to the West of England, and may therefore be described. The 
walls are composed of earth and straw, mixed up with water, like mor- 
tar, and then well beaten and trodden together. This mixture is always 
laid upon a foundation of stone work, as it is necessary to keep it dry, 
hence the Devonshire adage, that " all cob wants is a good hat and a 
good pair of shoes.'' The cob mixture is laid on in layers, generally 
from two to four feet in depth ; it is essential that each separate layer 
should be allowed some weeks to settle, and it is then pared perpen- 
dicularly even, before another is added. When the successive layers 
form walls of sufficient height, the house is roofed in. Some months 
after the walls are quite finished and sup])osed to be dry, they are 
plastered, white-washed, or rough-cast, which provincially is called 
" slap-dash." This mode of building is much cheaper than stone or 
brick, and, if kept dry, is very durable. 

The aspect of the houses of this district is not very inviting : they 
present a general appearance of poverty and dirt ; nor is this to be 
wondered at, when it is recollected that of the many rooms composing 
these houses, one, or at most two, are occupied by separate families ; 
there are, in fact, too many instances of families, consisting of eight, 
ten, or more persons, having but the limited accommodation of a single 
room, ranging from 10 to 14 feet square by 9 feet high, in which they 
sleep by night, huddled together in beds or on the floor, and live by 
day doing all the household work necessary for so large a number. 
It may well be supposed that the atmosphere of habitations, such as 
these, must be unwholesome in the extreme, especially as no provision 
for ventilation is ever made, and that which might be obtained by eli- 
gibility of situation is prevented by the habits and necessities of the 
people themselves^ as Uie great expense of fuel induces them, in order 
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to economise warmth, to keep their rooms close. Almost the only fuel 
used is coal, imported from the north, Welch, and, now, the Somerset- 
shire fields, occasionally turf and tan may be burned but not to any 
^reat extent. The fire-places are invariably open, and usually consiiit 
of a few iron bars set in brick, with unregistered chimneys. The lodg- 
ing or " trampers' houses," of which there arc several in this district, 
are generally bad, and under no police regulations. The enormous 
number of both sexes indiscriminately occupying these can only be 
believed by those who have witnessed the whole floor of a room entirely 
covered by the beds ; and so noisome and disgusting is the atmosphere 
thus generated, that the " travelling " during day of these people can 
be the only cause of their not suffering in health. The other nuisances 
of this district are, a deficiency and ill-construction of privies, the 
keeping of animals, more particularly pigs, slaughter-houses, with their 

Sutrid heaps of ofilil, middensteads in private courts, and a somewhat 
eficient supply of water. 
Tlie sickness occasioned by this state of things is considerable, and, 
doubtless, very expensive ; and it would be exceedingly interesting to 
arrive at some exact estimate of its cost, positive and incidental ; this 
is, however, scarcely possible. It would appear, from a general view 
of the expenses of the poor of the whole city, that about five per cent. 
(4*94) are registered paupers, that is to say, this number of names 
appears upon the books; but many women, children, &c., though 
really |jaupers, are excluded in the enumeration. The whole of the 
parishes of Exeter are united for the purposes of rating and giving 
relief to the poor under the direction of a corporation, constituted by 
a special Act of Parliament, and, as yet, not interiered with by the 
Commissioners under the General Poor Law Act. The sum raised 
by this body, for the year ending May 1844, was 8750/., and the total 
expenditure 7921/. 9^ ^\d. Tlie avcra^ number occupying the 
workhouse is 820 ; the cost of whom, for bedding, clothing, food, and 
lesser matters, amounts to 2158/. 13«. ; so that the expenditure for the 
12 months' keep of a pauper in the house, exclusive of the cost of 
salaries, house -rent, &c., is 6/. 18^. 3J. The number receiving out- 
door money relief is 794 (men 138, women 470, children 186); the 
gross amount paid to this class of pauper is 3405/. 28. 7c/., so that on 
an average each receives 4/. 5*. 9J</. The number receiving out-door 
relief in kind is 435, the cost of which relief is 157/. 15*. 7c/., or 5*.a- 
head, and this includes assistance of materials during sickness. The 
average duration of sickness is roughly estimated at about three weeks, 
the expenses occasioned by such sickness being from 2*. 6c/. to 8*. per 
week. When, however, a casual pauper, by which term is to he 
understood a person not ordinarily in the custom of receiving relief 
remains for any length of time upon the sick-list, he is brought before 
a Court of Governors, and transferred to the list of those who receiie 
weekly pay. The pay-books for the past year exhibit a sum anQonnting 
to about 300/. on account of illness, and this includes relief to whok 
families on sickness overtaking the head of the fiimily ; the cases of 
sickness amongst casual paupers are registered as consisting of 1^ 
persons (27 men, 44 women, and 37 children). Altogether, that is to 
say, amongst the casual and regular paupers of the city, aboat 6000 
''cases " of sickness ^eatl^ ^i««i«ii tkemselves; but then it nmai be 
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borne ia mind, that the same individual frequently constitutes two or 
more casea 

During the course of the past year, about 170 deaths chargeable 
upon the city took place, the majority of which were children ; the cost 
of these amounted to 59/. 14*. 6«?., (coffins, 53/. 14*. 6rf., incidentals, 
6/.,) making an average of about 7*. each for adults ; however, the 
expenditure is above tliis average, their funerals being furnished under 
a contract of 9*. per funeral, (cofhn, 6*., grave 1*. 6flf., clergyman, 1*., 
clerk, 6c/.) This is, however, a much lower sum than is paid usually 
by those poor of the city who do not avail themselves of the public 
relief thus afforded, and even amongst the paupers themselves, a feel- 
ing of pride frequently interferes with an application for this purpose. 
Those who bury at their own expense pay on the average about 30*., 
(coffin, 1/. 1*., grave, 5*., pall, 1*., clergyman, 2*., clerk, 1*.) The 
practice of both these classes is to keep their dead ^' too long " un- 
buried, generally eight days; they make no difference between summer 
and winter ; this is partly attributable to their practice of burying on 
the Sunday, and partly to the fact of an unburied body lying in the 
house being made the means of obtaining alms. The rooms often 
small, and occupied by a large family, where the corpses are retained, 
are offensive in the extreme ; and the clergy and the undertakers com- 
plain much of the smells they are exposed to, especially in hot weather, 
from this practice. 

On the occurrence of sickness the poor immediately apply for medi- 
cal assistance, and this from various sources is freely rendered ; the 
most prominent of which are the Medical Officers of the Corporation of 
the Poor, of the Hospital, Dispensary, Eye Infirmary, Lying-in Charity, 
and latterly by an extension of sick-clubs, more particularly that of the 
Odd Fellows. The Corporation of the poor provide four medical men, 
one of whom has the sole charge of the workhouse, and each of the 
others a third of the city ; they are each paid a salary of 40/. per annum, 
and 7/. 7*. for vaccination, together with an allowance of 1 5/. a-year in 
lieu of drugs ; beside this a small sum is occasionally received for sus- 
pended orders, at the present time amounting to almost nothing. By 
this means the Corporation of the Poor provide attendance in sickness 
for their own poor. Those not on the books of the Corporation are 
not considered as entitled to it ; nevertheless it is often very freely 
granted to them. The Dispensary is a very popular and well- 
supported institution, and its object is to relieve those who are not 
absolutely paupers, but to whom the expense of procuring medical 
assistance is difficult. This institution is officered gratuitously, by six 
physicians and six surgeons, with a salaried dispenser. The building is 
capacious, and, perhaps, one of the best possibly adapted for such a 
purpose in the kingdom. Tlie number of patients relieved annually at 
this institution amounts to about 2000 ; they attend at the institution 
weekly, and in cases of emergency are visited at their own houses 
during the space of six weeks. They are admitted by recommenda- 
tions, of which four are allowed to each subscriber for each guinea 
subscribed. The average expenditure in medicine is found to be 
about 3*. 2c/. per case. The Hospital, foimded upwards of 100 years 
since, contains 200 beds ; it is more a county than city institution ; is 
officered gratuitously by four physicians and four surgeons, with a 
salaried resident apothecary and matron. It admits uevtbex Ce^^^t^xvA 

roL. 11. ^ 
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contagious disorderg. The average cost for medicine is about bs, Hd. 

per case. This larger amount than that of tlie Dispensary is easily 
accounted for^ by the Dispensary recommendations retaining a potient 
for six weeks only upon the books, so that during a long illness one 
person frequently enjoys the benefit of many admission tickets in the 
year, thus really consuming a much larger cost of medicines than the 
above average ; whereas in the Hospital a recommendation is occupied 
by each patient without reference to time. The cfmt of medteines at 
these two institutions may be more clearly stated thus : the average 
per case at the Hospital is bs, 3<f., and at the Dispensary six weeks' 
medicines amount to Ss. 2d, The Lying-in Charity afibrds limited 
relief to persons at their own houses ; it provides, at the cost to each 
subscriber of half a guinea, a midwife, a basket of necessary child's and 
other linen, together with coal, candles, and materials for the diet of a 
lying-in woman ; in cases of difficulty the medical officers, whether 
physicians or surgeons, assist. The statistics of this charity are in* 
teresting; the mean annual number of females assisted is 144, the ages 
of whom average S2j^ years; the number of children already bom to 
them amounts to 5*05, of whom 8*86 are reported as living. If to the 
children born the child that is to be produced by the same mother he 
added, the average is 6*05, a much larger proportion than can be con- 
templated as the real average of the city ; but this may aaaily be ac- 
counted for by these women obtaining the charity from the circum- 
stance of their being persons with large families, anil by its not In- 
cluding those who never become mothers. It is the custom of this 
charity that the women report the result of their confinements ; then 
reports, in 10 years, amounted to 836, the births attending which were 
420 males and 416 females; of these 84 were still-births (1 in 24), an 
enormous proportion, arguing that those so poor as to require the benefit 
of the charity are much more liable to this casualty than women in a better 
station of life ; nine were twin-birtlis (1 in 93) : of these two were girls, 
three were boys, two were boy and g^rl, and two were not reported. 

The diseases incidental to this city present nothing very particular 
for observation; it is, indeed, remarkably free from any very dis- 
tinctive character in this res])ect, the diseoses consisting chiefly of the 
onlinary and less strongly -marked fevers, rheumatic aflections, in- 
flammations, and disorders of the great organs common to this country 
at large. It, however, seldom or never ap|)ears to enjoy any immunity 
from epidemic influence, when such is prevailing throughout the 
kingdom; and on occasion of infantile epidemics, usually suffers 
severely. 

Having now set forth the influence of tlie local improvements of 
recent years on the population of Exeter, by comparing it with itself at 
different periods, w^e shall now proceed, in order more fully to estimate 
the value of these improvements, to compare the mortality incidental 
to it with that occurring in England and some of its chief cities. 

An appreciation of the relative mortality of England and Exeter 
may be most satisfactorily arrived at, as tables of the mortality of both, 
founded on the double data of population and mortality, can be ollered 
for comparison. The table of the mortality of England is deduced 
from the Life Tabic given by Mr. Farr in the Appendix to the Sixth 
Report of the RegUVtat-Q^uex^^ that of Exeter from the data now 
detailed. 
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This ta1>le shows that the mortiility of Exeter b generally higher 
than that of Englnnil, excepting; from the 10th la the SOth year of life ; 
that male mortality is in exccM at b)J af^s CKceptfng from the tOth (o 
the 20lh year, while female morlatity is leaa than that of England from 
the lOih to the 60t]i year. Now, as the influence of locality, irre- 
spective of employment, is far better appreciated from female tliati male 
death, we may fairly assume that though Eieter, as a city, is hostile lo 
infancy, yet it in very bvourahle to udult and middle life ; nor is lher« 
onythinff in the talble to indicate it as uncongenial to advaDced years. 
In fact, when it in borne in mind that the average mortality of England 
is noch less than that of towns, we have every reason to assmm thai 
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at this present time the population of Exeter Is far from being 
oppressed by a high rate of mortality. 

With regard to the excessive and undue rate of mortality under 10 yeart 
of age, it may be remembered that, in a previous page, this was shown 
not only to be proper to, but exclusively characteristic of, the poor 
district of the city. By this comparison of the mortality of Exeter 
with that of Englamd, we again see, most strongly ^own, that even the 

S resent amount of mortality is not dependent on its natural position, 
ut is greatly due to the situation and attendant circumstances of the 
poor districts. 

In the following table, compiled from local returns under the Regis- 
tration Act, the mortality of Exeter is compared with that of some 
of the chief towns (not Registrar's districts) of England, in whick, 
from recent observation, it appears there exists peculiar deficiency is 
many of the essential sanatory requisites. 

Tabli XXII. — Showing the Population and Annual Avuuqb MoarAUTf per 

Cent, of the Undernamed Placet. 



TOWXB. 



Kxeter • • ■ • 

Worcester • • • 

carton (Parish) . 

Norwich • • • • 

Birnaingham • • 

Leeds • • • • 

NottiDgham • • • 

York 

Hull 

Gloucester • • • 

Wolverhampton • 

Preston • • • • 

Chester • • • • 

Bristol . • . • 

Manchester • • • 
Liverpool 
Merthyr Tydvil • 



• • 



Fopalatioe, 
1841. 



31,333 

27,130 

14,177 

61,846 

133,187 

168,667 

53,080 

29,3-29 

41,130 

14,869 

68,425 

50,131 

23,814 

64,266 

192,408 

223,054 

37,264 



Mortality. 



Actaid 
AvvTiffa 

AODUIU. 



768 

684 

362 

1,584 

3,604 

4,487 

1,444 

799 

1,156 

423 

2,002 

1,488 

729 

1,908 

6,153 

7,811 

1,310 



Avetan 

Annual 

Par Cent. 



2-45 
2*52 
2*55 
2*56 
2-60 
2-66 
2-72 
2*72 



2' 
2< 
2' 
2- 
3< 
3- 
d< 
3< 
3 



81 
84 
92 
96 
06 
10 
19 
50 
51 



One 

inaraiy 



40-79 
39*66 
39*16 
39*04 
38*34 
37-59 
36-75 
36-70 
35*57 
35*15 
34*17 
33>69 
32-66 
3*2 -16 
31*27 
28-55 
28-44 



This table requires no very minute examination in order to show the 
point it is intended to indicate. It will be sufficient to observe, that as 
it exhibits the mortality of Exeter to be proportionably less than that of 
any of the otiier places, so does it offer, when the attendant circum- 
stances of these several places are taken into consideration, conclusive 
evidence on the one hand of the baneful effects of the neglect, and on 
the other, of the beneficial effects of (he improvement, of the sanatory 
condition of town populations. 

We will now, however, take a more extended range of comparisoo^ 
by selecting the 115 districts of the Quarterly Report of the Registrar- 
General, and comparing their mortality with that of Exeter, during the 
live years from 1838 to 1842. These districts comprise a populatkn 
of 6,578,912, with an annual average amount of death of 163,968 ; flo 
that they may be slated aa ytt^\« Vo ^ isaasbl mortality of 8*49 per 
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cent., or of one death in every 40*1 persons. The lowest rate of 
mortality is 1*59 per cent, and the highest 3*36, showing a gross 
difleirence of 1 '77 per cent. The average annual mortality of Exeter 
has been previously stated as 768, being 2" 45 per cent., or one death 
in every 40*7 persons. We therefore see that the average annual 
mortality of Exeter, though not materially, is yet rather less than that 
of the whole 115 districts, and that it is below the mean of the highest 
and lowest recorded mortalities of the table. 

In order to arrive at a satisfactory conclusion upon the relative 
situation of Exeter, as regards its mortality in respect to the districts 
of this return, it is necessary to analyze and suitably arrange them. It 
will be seen they not only include populations of very different 
characters, and subjected to very different influences, but frec^uently 
populations whose condition and character could not be inferred solely 
from the name by which they are designated. They will be found, on 
careful examination, to offer fair examples of the great masses of 
people common to this country, and may be arranged conveniently 
under the following heads :— 

1. Rural Districts^ in which the majority of the population are 
engaged purely in agricultural pursuits ; 2. Town and Rural Dis* 
triciSf in which, though the mass of the people may be townspeople, its 
character is materially influenced by a large dilution of agriculturists ; 
3. Town Districts; 4. Manufacturing: and, 5., Mining Districts; in 
each of which the population is mainly of the character indicated by 
their respective names. 

In accordance with this arrangement, the following table (XXIII.) 
is constructed. In it will be found distributed the whole of the 115 
districts of the Quarterly Report previously referred to. It shows that 
a rural population, in accordance with the usual statement, enjoys a 
greater immunity from death than any of the other classes ; that, as 
masses are congregated together, so is the rate of mortality increased ; 
and that this hicreased rate of mortality is further augmented by local 
circumstances and specific employments, as indicated by the excessive 
mortality of certain of the town and manufacturing districts ; we are 
therefore prepared to find that the rate of mortality in Exeter ranges 
higher than in tlie rural, or the town and rural districts ; but that, in 
comparison with the manufacturing districts, as a whole, it is very 
favourably placed. If we view its position with reganl to them 
individually, we observe but three which indicate a lower rate of mor- 
tality, and these will be found to contain populations of a mixed 
character. The purely and absolutely manufacturing districts (usually 
ill drained and ill supplied with water) are characterized by a mucn 
higher rate of mortaKty. 

It now remains to consider what is tlie position of Exeter, in com- 
parison with other districts somewhat of the same character. It will 
be seen that out of the 20 which compose the column of town districts, 
11 are liable to a higher rate of mortality ; viz., Derby, Worcester, 
south districts of London, Colchester, Shrewsbury, the central districts 
of London, Norwich, Leicester, Hull, Bristol, and Liverpool ; on the 
ot(ier hand there are eight districts where the relative mortality is 
leas, viz., Ipswich, Cambridge, west and north districts of London, 
Plyniootby Brighton, Oxford, and Yarmouth. 
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IV. That when Exeter was unsewered, and ill-supplied with 
water, its mortality was as high as some of the now worst 
districts of England. 

V. That Exeter is now tolerably well sewered, and efficiently 
supplied with water. 

VI. That Exeter is now subject to an infinitely less rate of 
mortality than cities whose sanatory condition has not been 
equally provided for. 

VII. That the average mortality of Exeter is less than that of 
the principal cities of England, and not greater than is 
generally incident to favourably situated towns. 

VJII. That the adult population of Exeter is liable to a less 
rate of mortality than the averaire of England. 

IX. That the different districts of Exeter present very different 
rates of mortality, those well ventilated, well sewered, and 
well supplied with water, being subject to less mortality than 
those not enjoying these advantages. 

X. That ill these latter districts the amount of mortality under 
ten years of age is excessive. 

XI. That the former ancient excessive mortality was due to 
bad sewage and deficient supply of water, and that the 
modern less rate is entirely due to improvement in these 
respects. 

XII. That as improvement in respect of sewage, &c., has pro- 
gressed, so have the comforts of the inhabitants been enlarged, 
and their rate of existence prolonged. 

XIII. That the rate of mortality in Exeter b much witliin the 
control of proper sanatory provisions, and that an extension of 
sanatory measures will decrease the present rate of mortality. 

In order to follow out the purposes of this last conclusion, it is 
necesnry to bear in mind that almost the sole aim of sanatory measures 
is the providing against and obviating the ef!ects of a vitiated atmo- 
sphere ; and, therefore the first duty in any inquiry of this nature is 
to ascertain where such sources of injuriousness prevail. From what 
has preceded, it will be seen that, as regards Exeter, the more active 
causes still in existence are the crowding of numbers in small and ill- 
ventilated rooms, the keeping of animals in confined situations, and the 
occasional prevalence of middensteads in private courts, and slaughter- 
houses, with their heaps of decayed offal. The passive causes may be 
stated as deficient ventilation, from the existence of blind courts and 
alleys ; from the ill-arrangement of streets and the faulty construction of 
houses ; from a partial deficiency of water, preventing the adequate re- 
moval of impurities ; from neglect of house and street cleaning ; and 
more particularly from deficient and imperfect drainage, owing to the 
occasional ill construction of private drains, and to the deficiency of 
stench-traps ; likewise to the more general evil of the driving hvLck of 
foul air from the great sewers, in consequence of the embouchures 
being exposed to Uie wind* The mere enumeration of these sources 
of bad air palpably indicates that, as far as possible, blind alleys and 
small courts should oe aboli^ed ; that slaughter-houses, and the keeping 
of animals, should be prevented ; that the streets should be opencxi to 
admit the firee passage of air ; that the houses should be constructed 
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with a view to perfect ventilation, adequately supplied with water and 
with ainks, &c., for neocssary purposes; that the drains communicating 
with the sewerSf as well as the sewers themselves, should he weU 
trapped and well constructed ; that the embouchures of the latter 
should empty themselves below the level of the water, &c. The modes 
to be adopted fur the prevention of the accumulation erf" bad air are, 
however, so obvious, that any lengthened discussion of them is quite 
unnecessary. I may, however, before concluding, venture to offer a 
few suggestions upon some matters, immediately connected with the 
subject, whidi present themselves. 

1. As regiirds the Local Improvement Act, — it is almost absolutely 
necessary that some of its provisions should be extended, so that there 
may be a reul and practical, instead of only apparent provision against 
private nuisances. The present requirement, that it must be '^ to the 
annoyance of any inhabitant,'' renders the clauses of the Act, in respect 
to these matters, effete ; and that the provision for compelling private 
communication willi the public sewers should be at the inunediate 
expense of the proprietor instead of the occupier. 

2. With regard to water ; — as an ample and universal supply of this 
necessary of lite is always to be desired, it would be a most useful 
measure if it were rendered obligatory on all householders to take it in. 
Sudi a regulation, while conducing to individual, would, by the refuse 
water, ensure greater public cleanliness, and in a monetary point of 
view, would perhaps, diminish its now low rate in this city to about 
one half. The income yielded by the present tenants amounts to about 
4000/. per annum, made up by a charge of 1^. in the pound on the 
rateable value of the property to which it is supplied. Now, as the 
rateable property of the town is 133,448/., it is evident that, were the 
principle of universal consumption adopted. Id. in the pound would 
be suflicieut to yield its present remunerating rental ; but the real fact 
is, that an excess of hicome would be provided at tliis rate ; for the 
property of tlie city has increased since this valuation was made, and 
moreover, the sphere of usefulness of the water company extends to 
wealthy suburbs, whose property is not included in the valuation df 
the city. 

3. It was mentioned that the gradual increase of the town is 
depriving the inhabitants of long-accustomed bathing places : I would 
therefore suggest that proper and easily accessible river-bathing sta- 
tions should be established ; nor, as it is only during a short period 
of the year that the weather in this country pernuts cold open-air 
bathing, would the propriety of forming, on a large scale, tepid swim- 
ming tanks, or even warm baths, be unworthy of consideriatou* The 
main and only objection wliich pretients itself to such a proposal is the 
expense ; but this does not appear, from calculations laid before the 
Health of Towns Commission, so great as is generally supposed, (Re{k 
I., p. 313). The suggestion is hazarded, however, rather to exdic 
inquiry than witli any sanguine hope of seeing it carried into execoiion; 
not so, however, the provision for river bathing ; this neither involves 
difficulty nor expense. 

This Report must not be concluded without observing that n 
esteemed citizen of Exeter, J. Daw, Esq., about six months siiioe, liid 
before the CommiaaioueTS of Improvement a very able staCsmanl eau- 
nected with the pubWc \vq«\0[xo( ^^ oVj^m^^ ^^s^asMtsaC vhich he 
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directed attention to the excessive mortality which prevailed in 1841, 
as likcMrise from Michaelmas, 1843, to Lady Day, 1844, and showed 
meet satisfactorily that this mortality had in a great measure taken 
place Sn localities which were characterised by circumstances of defi- 
cient sanatory police ; for that this undue mortality not only followed 
the* lines of the uncovered drains in the outskirts of the town, but was 
found in tlie vicinity of slaughter-houses, pigsties, &c» Mr. Daw's 
statements on these matters were so lucid and conclusive, that tlie 
Commissioners immediately responded to his appeal. The drains com- 
plained of are now covered over ; a stricter police is being established 
as regards the more private infractions of sanatory regulations ; and 
in order the more effectually to follow up these and other necessary 
measures connected with the public healdi of the city, the Commis- 
sioners have appointed a committee of their body, under the designation 
of the Sanatory Committee, whose sole duty is to carry out such 
provisions of their Act as relate to it. This committee is now actively 
employed in giving their attention to many of the points above enu- 
merated* 
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Cammmiealtim ftim T. Hawksleyy Etq., tf NMingham^ ^ima- 
tory ofwmB PcMogeM in hit Evidaice rtiating to the Su» ami 
Construction of Sewers. 

Sift, NottiiiglMni, Jiilj 15, 1845. 

In compliance with your wiibeSf I liafe the honoiir to tnxitmit. 
in explanation of part of the evidence given hy me before the HeiMi 
of Towna Commisaion, a short abstract of some of the principal resalts 
of my experiments and investigations omceming the discharge of wafer 
in pipesy riversj and sewers, and the ftqiiisife magnitude of artificial 
water-cowses. To this I have appended three very eaaily applied 
tables, for the use of practical men. 

I am, Sir, 
H. Hobhouse^ Esq.^ Your most obedient aervant, 

4re. 4^. Sfc. T. Hawkslst. 

1. The fundamental proposition from which all inqairiec into the 
circumstances affecting the flow of water must proceed is simply thiSi 
that when the motion is uniform^ the forces and the resistances an 
equal. 

Now, the resistance which water experiences in moving with uniform 
velocity along a uniform channel of considerable magnitude arises almost 
entirely from the friction, or rather impact, of the particles against those 
portions of the channel with which they come in contact, and the effect 
of that resistance must necessarily be spread over, and be divided 
amongst, the whole number of filaments set in motion by the operating 
force. 

In a cylindrical pipe, the surface of contact is = vcf/ (where v = 
3*1416, ^ =: the diameter in inches, and / s the length in indies) 

and the corresponding number of filaments is as » consequently 

the resistance due to these circumstances is as 

1^ 4/ 

-r ** 

The resistance arising from the collision of the particles against the 

sides of the pipes is manifestly as the square of the velocity (v) ; the 

4/v* 
total resistance is therefore as , and putting (a) for a constant 

number to be determined by experiment, we obtain for the value of the 
resistance (r) 

4a/r« 

The force which occasions the motion, and overooroes the resistance, 
is familiarly represcntable by a perpendicular column or head of water 
pressing on the mouth of a filled pipe. Call this head« in inches, (A). 
When the column is not in motion the head exerts a presaure exactly 
jiroportioDate to its height v but when the water begins to flow a oeitain 
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portkm of this pressure is removed. The pressure thus lost is iu the 

CMe of a pipe flowing full equal to r?^ the velocity being measured 

in indies per second. Consequently, the force (/) which remains to 

counterpoise the resistance (r) is equal to A — rri* 

Now making, according to our fundamental proposition, / s r, we 
obtain 

'^■"515"-~rf~' 
And, by experiment on iarg^e pipbs, 

^"■112000* 



Consequently, v = x/ ^^^ i an equation applicable to pipes from 

which any one of the four variable quantities may be determined when 
the other three are given. 

But with regard to sewers^ it must be remarked that the streams by 
which they are fed should be made to flow in the direction of the esta- 
blished current, with a velocity at least equal to that which obtains in 
the sewers — the equation then becomes 

_ 4a/t;' _ 4/t?' 

"■ d ""112000^' 



and hence r = ^ 28000 A rf 



Now the quantity of water discharged in each minute in cubic feet is 

60 X '1854cP _ 
1128 ^""^' 

.-. finally., = «2JL^^i£^H^^, 
= 4-564^^. 

» 

But it is very omvenient to consider ? as a declivity. Let, therefore, 

A 1 

the declivity be 1 in n, then 7 = * and the equation becomes 

^ = 4.564^^' . . . (A); 

whenceJ = (||j)+ . • . (B); 

and ntss — —-J .... (O. 
In thb form the aqvalion contaim only three variable quantities, the 
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usefai multi are therefore capable of behig exhibited in a tabaltr vttte* 
ment for practical application (see Table No. 1), and they are moA 
eaaily obtained from tne equivalent logarithmic form of the equation (A) 

, 5 log. cf— log. « , ^__. 
log. q = 2 "^ '®^^*' 

2. It is eaaentially necenary to know not only the qmntity of initer 
which can be discharged, but also the area from which that quantity o^ 
water will be derived. 

During a violent thund(hr atorm which recently occurred in Notting- 
hRm« and which in consequence of the inadequacy of the aewerp inlm- 
dated the lower parts of the town, -^s of an inch of rain were observed to 
fall in something less than half an hour, and tliis depth, about two inches 

Ser hour, very nearly corresponds with the maximum fall observed by 
f r. Roe in London. The hourly fall upon one acre of ground ii thereflBR 

— = 7260 cubic feet, which is very nearly equivalent to 

120 cubic feet per minute. 

In town distncts, which are roofed and paved, about |-ths of the nun 
will, after the first few minutes, run off the surface as fast as it falls. 
The sewers must therefore be provided of a magnitude sufficient to dit-. 
charge in each minute a number of cubic feet of water, equal to 100 
multiplied by the number of acres in the natural urban area of drainage. 

It sometimes happens that the natural area is partly urban and piurtjy 
rural. In the rural district the land is generally under cultivation, and 
consequently the water is partly absorbed, and is likewise partly detained 
in cavities. Moreover its passage to the sewers is always more or less 
delayed, according to the nature of the soil and the inclination of the 
ground ; and it may further be observed, that very violent rains are 
rarely in this climate of long duration. With respect to the ninJ por- 
tion of the district, it will therefore generally be sufficient to assume, 
where the country is hilly ^ a flow to the sewers in one minute of al)out 
50 cubic feet per acre, and where the country is slightly iiiclified a flow 
of about 25 cubic feet per acre. 

3. With the above values of (jq) we are enabled to determine the mag- 
nitude of any cylindrical or nearly cylindrical sewer; but as it fre- 
quently happens that the stream has to be conveyed, especially in out- 
falls, tnrough channels of very dissimilar figures, some of^ which may be 
closed and others open^ the subject will not be practically complete 
unless we obtain an equation of general applicability. 

Reasoning as before, the resistance of a channel of irregular form is 
manifestly directly as the extent of the rubbing surface, directly as the 
square of the velocity, and inversely as the area of the transverse section. 

Let (//*) represent the girt of so much of the margin of the section as 
is in contact with the stream, And let (s) represent the transverse area 
of the stream. Then when the velocity is uniform, 

h::=Lalv* — : 

8 

I 

And since a = ^^,^^ - 
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A=z 



112000* 



Whence v = / n2000hs 
d again substituting for — its equivalent — ' 



btain finally u=:./ii2020i = 334v^-£- . . - (D). 

t the quantity of water (q) discharged in eacli minute is in cubic 
* 1728'^ 

135 ^« 



And n = 



wi^" 



esc equations contain four variable qualities, and consequently the 
:8 do not admit of arrangement in a single Table. 

e may however assume in the equation (1)) that 

tn : s : : I : p 



or * = />. 
m 



Consequently tj = 334 \/ 1. . . . (E). 



\A . . . 

n 



n t?" 



p = -^i:— (F). 

^ 112000 

^_ 1 12000 /> ,pv 

:ions which admit of tabulation on one form ; see Table No. 2. 
The Table No. 1 resolves, by a single inspection, all questions 
1 are likely to arise respecting the proper magnitude of town sewera 
i-ylin(hical &ha|)e, but this shape is not the most proper for ordinary 
rs. During dry weather the stream through the sewer consists, iu 
'al, of no more than the waste water of houses, though sometimea 
is may be added the injection water of engines and the drainage 
manufactories. Commonly, however, the stream is eo much sprcful 
icwer of the cylindrical shape, that it moves along very sluggishly, 
consequently deposits in its course most of the filth and detritus 
\ liave been brought in from the minor drains and gully^holes. \ 
im of solid matter, therefore, speedily forms at the bottom of the. 
', which stratum is continually increasing and continually indurating, 
t length the sewer becomes to much obstructed as cither to be no 
r capable of passing the produce of ^ordinary tma^ Qt otherwise of 
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leceiTing ike water from the domestic draim. The lewer has then to 
be broken open for the performance of a noisome, expenaiTe, and un- 
healthy operaticm of manual cleansing, only to be again from time to 
time repeated. Now our equations ahow that velocity is nuned as the 
Btream is made to assume a more compact section, for the velocity is 

always as 1/ JL >^<^ ^^ know also that the ability to scour increases 

in a much higher ratio, namely, as the iquart of the velocity ; it is there- 
fore of much consequence to add even a tri6e to the velocity when the 
discharge is small, by adopting for our aewer a aection of such Bgure 
that, while it shall not seriously depart from the atrong and othenriK 
advantageous form of the circle, shall at the same time considerably 
diminish the denominator m when the stream 'is diminutive. It is slio 
desirable that the sewers thus formed should be comparable with each 
other, be of easy construction, easily calculated, and easily repaired. 
The egg-shaped oval, of which examples are annexed, is on these 
accounts to be commended. 

The area of this oval is 

•7854 r^ + <1^\ 2 + (J£i2i2^* _ <C:mjl\ ^ .^f 
.. V2 8 4 2 y 

or. its area is very nearly equal to the square of its horizootal diameter. 
Aud its internal periphery is 

3.1416(^+^-2 + 129^11^ =3.6d 
or its internal periphery is 3' 6 times its horizontal diameter. 

Moreover — = —., = -— - 

m 3*6(/ 3*6 

But in a circular sewer — = - 

m 4 

»*. since V a \/ f- the velocity in an oval sewer is to the velocity ia 

tn 

a circular sewer as ^ : \. : : 20 : 19, and the cleansinit eflEect si 

> r: 1-9 2 * 

10 : 9. 

When the two descriptions of sewers are of the same diameter, the 

area of the oval sewer is to the area of the circular sewer as 996 to 785 

= 1*27 to 1 ; /. when the areas are equal the diameters will be si 

8 to 9 nearly. And hence we have these convenient rules for deter* 

roiningthe magnitude and power of oval sewers. 

1. rind in the Table the diameter of the circular sewer capaJUe tf 
affording the requisite amount of drainage. Deduct its ninth part 
The remainder is the horizontal diameter of the equivalent oval sewer 
which is to be constructed in the manner shown by the lines on thejtgure. 

2. Add one-eighth to the diameter of an oval sewer. The sum it 
the diameter of the equivalent circular sewer j the discharge^ 
and drainage area of which ma^ be jound va the TaMs« 
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Tablb No. 2.^Applicable to SxirsRS, Ritbrs, Pipes, and WATSR-couiuKt of any Figm , 
Regular or Irregular, eahibitingtho Dkclivitibs and Vblocitie§ (in inche* jwr fccood)^ 

corretponding to various values of p [ = ~ in the equation v = 334 \/ — J 



Rate of 
Inclination 




Valuei of p ^ - 


, «and 


m being taken 


in inchei. 


or Declivity, 

(1 in h.) 


1 


2 


4 


8 


16 


32 


64 


128 


256 


5ia 


Iin9 . . 


111 


157 


222 


315 


445 


630 


8<J0 


1260 


1781 


2519 


Iin16. . 


83 


118 


167 


236 


334 


472 


669 


945 


I33d 


1889 


Iin25. . 


G6 


94 


133 


189 


267 


378 


535 


7M 


1069 


1511 


Iin36. . 


55 


73 


111 


157 


222 


315 


445 


63U 


891 


1260 


1 in 49. • 


47 


67 


95 


135 


IfJO 


270 


381 


540 


763 


1090 


lin64. . 


41 


59 


83 


118 


167 


236 


334 


472 


668 


^ 


linSK . 


37 


52 


74 


lOJ 


148 


210 


297 


42Q 


594 


840 


1 in 100 • 


S3 


47 


66 


94 


133 


189 


267 


378 


534 


756 


I in 144 . 


27 


39 


55 


78 


111 


157 


222 


315 


445 


630 


1 in 225 . 


22 


31 


44 


63 


89 


126 


178 


252 


356 


594 


1 in 324 . 


18 


26 


37 


52 


74 


105 


148 


210 


297 


420 


1 in 441 . 


15 


22 


31 


45 


63 


90 


127 


180 


254 


360 


1 in 576 . 


13 


19 


27 


39 


56 


78 


111 


167 


223 


315 


1 in 72'J . 


12 


17 


24 


35 


49 


70 


99 


140 


198 


280 


1 in 900 . 


11 


15 


22 


31 


44 


63 


89 


126 


178 


252 


1 in 1600 . 


8-0 


11 


16 


i»3 


33 


47 


66 


95 


133 


ISO 


I in 2500 . 


6-5 


9 


13 


19 


26 


38 


53 


76 


107 


151 


1 in 3600 . 


5-5 


7-5 


11 


15 


22 


31 


44 


63 


89 


126 


1 in 4900 . 


4«7 


G«5 


9-5 


13 


19 


27 


38 


64 


76 


lOS 


1 in 6400 . 


4-0 


5-5 


8-0 


U 


16 


23 


33 


47 

42 


67 


i 94 
84 


1 in 8100 . 


3-5 


5« 


7-0 


10 


14 


21 


29 


69 


1 in 10,000 


3*2 


4-5 


6-5 


9*5 


13 


. 19 


26 


38 


53 


;< 
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Example 1 . What is the necessary diameter of an oval sewer to drain 
a town district of 50 acres, the attainable declivity being I in 50 ? 
Answer, The Table gives the diameter of a circular sewer == 36 

inches. The horizontal diameter of the oval sewer is therefore 36 — 

= 32 inches. 

Example 2. What area will an oval sewer of 92 inches diameter 
effectually drain, the fall being only 1 in 100 ? 

96 
Answer. 96 + — ^ 108 inches is the diameter of the equivalent 

o 

circular sewer, which sewer it appears by the Table would, under the tborH 
circumstances, drain 553 acres of town area, 830 acre* of precipitous 
rural area, or 1 106 acres of a moderately inclined rural district. 

5. The Table No. 2 is capable of very extensive application, since by 
its use 'we may determine the magnitude and declivity of a sewer, pipe, 
river, canal, or other water-course to effect a certain performance ; we 
may determine the velocity of a stream and the stability of its be^ \ ytt 
may assign the contraction to be given to a harbour to enable the current 
to accomplish the requisite amount of scour ; we may assign tl^e pro- 
portions of the drains in fen levels ; we may conduct water by gravitation 
along conduits or aqueducts for the supply of towns, and do all these 
and many other things of eaual importance, without guessing at results 
and without wasting the capital of the proprietor ; with proper modifi- 
cations it is also applicable tp the various cases of land and agricultural 
drainage.* 

Example 1. Mr. Watt measured a panal \^ fee( wifje at tl^ lurface, 
7 feet wide at the bottom, and 4 f<^t deep; the dqpliyity was 1 in 
16000, the mean velocity = 14 inches pea|:ly. 

In this example — =: /? = 29, which it nqt to be found ii^ the tal}}|^ 

m ' ' 

neither is the declivity 1 in 16000, hwip = 32 and 1 in 8100 are both 
to be found ; in the column headed 32 we find opposite ) in 8^00 a 
velocity =21, and 32 — 29 s= 3 is -J^ of the difference between 32 and 

21 — 14 
16, /. r = 1*4 has to be deducted from 21, leaving 10*6 for 

1 9-6 
the velocity corresponding to a fall of 1 in 8100, and ^ -g a= 14 

inches, the velocity corresponding to a fall of 1 in 16000, as was found 

by actual experinient. Calculating from the formula ( i? 5= 334 \/ — Y 

the result is 14*2 inches. 

Example 2. Monsieur Couplet experimented on the discharge of a 
large pipe at Versailles, the diameter was 19*2 inches, the virtual 
descent 1 in 300, the veloqty = 42 inches nearly. 



* In all important cases not ind|ided jn the Table, the calculations should be 
made immediately from the formula. » 
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» 

Here — s=s 4-8. Looking along the line 1 in 324, we have under — =4, 

a result = 37 inches. Add i^«- of 37 for the difference between — s 4 

m 

and — = 8. This gives v = 40*7» add ^«^th = 1*6 for the differ- 
tn 

ence of the declivity, and the result is 42*3 inches. By the fOTmula 
v=41'8 inches. 

Example 3. The Italian river Rheno is staled to be 189 feet wide 
and 9 feet deep, and it has a declivity of 1 in 4200, what is the 
velocity ? 

In this instance 9 = 189 x9 x 12*, 

and {probably) m = 200 x 12, 

.•.— =» sa 100 nearly. 
m 

And averaging as before v = 51 inches nearly, which is a few inches 
ereater than the recorded velocity, as in fact it augki to be^ from the 
defective character of the experiment, in which the stated velocity (44 
inches) was derived from the time (12 hours) occupied by the passage 
of a fresh through a distance of 30 miles. 

The velocity of the important river, the Po Grande, was found to be 
55 inches; from an assumed value of />, which is almost certainly too 
great, we determine the velocity r= 60 inches, quite sufficiently near fur 
practical purposes. 

6. When the discharge and the declivity are alone given, as 
most commonly happens in practice, it is difficult to determine 
the dimensions of an irregular water-course. The best mode of 
proceeding is, first to ascertain, from Table No. 1, the area of the 
circular sewer, which would perform the required work. Then 
assume the intended water-course to have a nearly rectangular 

margin. We know that the velocity is proportionate to ^/ — ; in the 
circular sewer ~ = ^ ^ , and in the rectangular open water-counc 

— — \/ , in which h is the breadth and 3 the depth. 

The area must obviously be increased as the velocity is diminished 

by increasing the quantity \/ -f-, and it must diminish as \/ — in- 

creases, for otherwise the discharges would not be equal. Therefore, 
with respect to tlie new area, 




A. / 

6 + 2d 
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■■• V J^, = • 4 J^- 



Now assume tliat the breadth of the water-course ahall be to its depth 
as A : 1 ; 

' /. ft : ^ : : A : 1. 



Whence 6 = A^; 



And, consequently, 



= •168*. 



The depth a = •? rf yy/ijL?. 



5 



Thebreadth6 = AJ = •7<£W^i±-? x k. 

Example. It is required to determine the size of a large open water- 
course, with nearly upright sides, the area to be drained containing 
about 2000 acres of land ; namely, 300 acres of town area, 800 acres 
uf flat rural district, and 900 acres of hilly country, the declivity of 
the water-course being 1 in 100. 

These areas are equivalent to 

Town area •••••••• =: 300 acres. 

800 
Rural district • • • —-- • . • = 200 m 

4 

860 
Hill country . • • -;r- . • , = 430 „ 

Tabular Total . . = 930 „ 

By inspection of the Table No. 1, 1 determine the diameter of a circu- 
lar sewer, capable of efTecting this service, to be 120 inches, = 10 feet. 
I am prevented by local difficulties from making a deep cutting, and I 
imi therefore induced to assume that the breadth shall be 10 times the 
width, .'. k = 10, the equation therefore becomes 

a = .7<f v/Ip = -7 X 10 X //i«±:? = 3 feet 
V A> ^ 1000 

= the depth required. 

And 6 = A a = 3 X 10 = 30 feet = the width required. 

With these dimensions 1 construct a rectangle as follows :— 
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And upon that rectangle arrange the outline of the water-course, bo 
that without distarbing the value of /^/ — , I may nevertheless ob- 
tain strength of form ^ economy of contttttciion^ and power to scour when 
the water is low, 

7. It now only remains shortly to notice the rules to be observed in 
pru^Hirtioning the thickness of street sewers. lu firm ground the piiu- 
cipal ])re8surc arises from the weight of the incumbent earth, and inevea 
semiHuid ground this perpendicular pressure cannot be exceeded by the 
pressure on any other part of the sewer, for if it were the sewer would 
be dib|)laccd and actually floated up to the surface.- Now a brick of fair 
average quality will support without crushiJig a column of soil at least 
600 or 100 feet high. It is also known that good hydraulic mortar, 
especially if mixed with about 4-th of Roman cement and a sufiicient 
quantity uf sharp river sand« will be equally strong. The practice of a 
long i)eriud of years has decided that a permanent atruin upon, brick- 
work ought not to exceed about 1th of the crushing force. Let (J) 
be the thickness of the work, (r) the radius of curvaturct and D the 
depth above the crown at which the sewer is to be constructed, we then 

obtain — — - = D, andfrom'this equation we have formed the following 

Table:— 

■ % • . • . 

Tablk No. 3. — Showing the Maximum Depth St which it is lafe to Construct Sewen, 
with the undermentioned Radii of Curvature and thickaeeMs of Brick-work. 



Hailius of 
Cuiv.iture. 


i Brick. 


1 Brick. 


If Brick. 


2 Brickt. 

1 


fiBrieka. 


Feet. 












1 


44 










2 


25 


• 








3 


18 


32 








4 




*i& 








!• 




o.> 








:) 




t^ 








6 




18 


25 






7 




15 


22 






8 




14 


20 


25 




9 




12 


IS 


23 




10 




• • 


16 


21 




11 




• • 


15 


19 


23 


\1 




• • 


14 


18 


22 



If the earth be firm and sound, the thickness of tlie sides of an oval 
sewer need nut be u;reatcr than that of the crown. , If the earth be soft 
and moist, the sictcft nlust be one-half thicker than the crowu; aad if 
the eurtli l)e semifluid, or liable to become so, or be quick-sand, or soft 
London clay (such, for instance, as has been met with in several railway 
cuttings, where it has run itself out to a slope of 6 to 1), then the thick- 
ness of the sides must not be less than that due to the radius with which 
they are struck. 

Example 1. A circular sewer of 8 feet diameter has to be made at 
a depth of 20 i^^ftX.^ ^Vi^\. tslm^iX be its least thickness 7 — ^In the 
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Table, opposite the radius 4 feet, is placed the nearest depth = 
25 feet, over which is the thickness = 1 brick. 
Example 2. What is the thickness of the equivalent oval sewer, the 
soil being wet and nearly semifluid ? — Answer, The diameter of 
the equivalent oval sewer is only 7 feet. The radius of the 
crown is therefore 3^ feet, and the radius of the sides 7 feet. 
From the Table, I find the thickness of the crown = 1 brick, 
and the thickness of the sides = Ij^ brick. 

In sound earth (which presses perpendicularly), the top of the sewer 
ought, instead of being a semicircle, to be an arch of equilibrium. It is, 
however, but little necessary to attend to this correction, inasmuch as the 
friction and cohesiveness of the incumbent earth are always sufficient to 
prevent the haunches from being forced up by the pressure on the 
crown. 

The strengths given by the Table suppose an amount of attention to 
the "backing and filling" which there is too much reason to fear this 
description of work seldom receives. The quality of the mortar is also 
frequently neglected, as well as the joining-up of one length of work to 
another. It is, therefore, by no means surprising that many sewers have 
failed, and that it has, in consequence, become almost a custom to 
employ a strength, and incur an expense, far beyond those which are 
absolutely necessary. The result of the existing deficiency of principle 
in design, and neglect of attention in execution, has led to endeavours to 
diminish the cost by diminishing the extent and magnitude of the work. 
Hence nearly all our sewers, and especially those more important adits 
which receive and discharge the waters of extensive and populous cities, 
are, almost without exception, too small for their intended purposes. 
They act well enough, it is true, on ordinary occasions ; but, upon occa- 
sion of those immense falls of rain with which we are visited every two 
or three years, they almost invariably become gorged, and hence fearfully 
inundate the lower neighbourhoods. The Romans, possessing little or 
none of our scientific knowledge, nevertheless understood the uses and 
value of sewers much better than we do. Rome was effectually con- 
toured, and every hill possessed its separate cloaca, of great size, into 
which the minor drains separately entered, and these principal cloacae 
again discharged their accumulated contents into the '* cloaca maxima," 
a sunk sewer, of not less than 15 paces in diameter. Such also was the 
importance which the Romans attached to the subject of drainage, that 
they even enacted a general law, entitled the " Servitus cloacae," under 
which sewers could be taken through private property, whenever needful 
for the public benefit. With the moderns, however, immediate pecu- 
niary economy is everything ; money is habitually considered and valued 
per se^ without reference to its utility in procuring health, education, or 
comfort, and hence ill-contrived, badly-executed, and scarcely-remediable 
works are continually forced upon the country, in defiance of a multiplied 
experience of their ultimate insufficiency, in order that some present 
outlay, or, perhaps, a trifling amount of salary may be avoided. 

One of the most singular instances of this prevalent folly is now in ex- 
istence at Nottingham. Some years ago the authorities found it needful 
to inclose an open brook-course, into which the drainage of about 150 
acres of town area, and probably 600 acres of a somewhat precipitous 
rural district ran. The diameter of the sewer, which is circular, was^ 
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from motive of economy, restricted to tboat 4 feet; now, finom our 
Tables, it appears that the proper diameter of an ovai fteirer, on a 
disdivity of 1 m 80, is, fut effecting this ettent of dfainage, somewhere 
about 8 feet. The consequence of this deficiency of magnitade is exactly 
what might have been anticipated. The sewet, incapaole of coiiveying 
its burden, discharges its water with great violence throagh the gully- 
holes, and thereby inundates the houses in its course, occasioning not 
only damage to property, but also kllinn, discomfort, and serious loss of 
health to tne inhabitants. As the same authorities haye also suffered 
this sewer to be built upon by the adjacent house-owners, so that its 
effectual improvement under any existing powers is wholly impossible, 
there is probably no case on record which more clearly demonstrates the 
impropriety of entrusting scientific management in the hands of an in- 
competent, irresponsible, and unpermanent local administration, than the 
one to which the attention of the Commission is now solicited. 

T. H. 
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